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Abstract

The goals of present study was to examine the differences of Chinese and U.S.
young children’s executive function, and to explored the sociocultural variations in
Chinese and U.S. young children’s executive function through their interactions with
parents at home, and through their interactions with teachers and peers at school. Young
children’s executive function was examined through its components, includes working
memory, inhibitory control, and cognitive flexibility.
The present study recruited 151 preschool and kindergarten aged children from
China and 82 children from U.S., one of their parents, and their teachers. I used One-way
ANOVAs and a Chi-squared test to investigate the differences of three components of
executive function, and five regression models to examine the direct and indirect
sociocultural influences on each component of executive function.
The results inform that Chinese children performed better on the majority of
executive function tasks compared to their U.S. peer, especially on working memory task
which showed a significant difference. Mothers and fathers played different roles in
children’s development of executive function. And their roles differ between China and
the U.S. Peer can also supported children’s development of executive function during
interactions. However, family socioeconomic status and teacher’s supportive behavior
were not significant predictors.
A clear message from the present research is that it is important to consider
sociocultural antecedents that impact children’s development of executive function, when
we study executive function of children. Children’s development of executive function is
a co-constructing process that situated within its specific sociocultural system. In
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addition, the present research also provide insights for parents and educators for better
understanding and assisting the development of children’s executive function.
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Chapter One: Introduction
Early childhood years plays a critical role in the development of executive
function, and research on executive function provides convincing evidence that it has
important implications for long-term cognitive and emotional development (Brock,
Rimm-Kaufman, Nathanson, & Grimm, 2009; Clark, Pritchard, & Woodward, 2010;
Garon, Bryson, & Smith, 2008; Yue & Yong, 2014). Executive function refers to a higher
order cognitive process that enables conscious control and flexible goal-directed
behaviors (Miyake, Friedman, Emerson, Witzki, & Howerter, 2000; Moreno, Shwayder,
& Friedman, 2017; Zelazo, Carter, Reznick, & Frye, 1997; Zelazo, Müller, Frye, &
Markovitch, 2003). Working memory, inhibitory control, and cognitive flexibility are
three main components of executive function, which are responsible for skills such as
paying attention, organizing and planning, initiating tasks and staying focused, and
regulating emotion (Zelazo et al., 2003). Research has shown that executive function is
strongly associated with prefrontal cortex, where the most important function is to
regulate perception, thought, and behavior through activation or inhibition of other brain
areas (Benes, 2001). Even though prefrontal cortex develops slowly, research found that
prefrontal cortex is operative as early as the first year of life (Diamond, 2001). The
development of prefrontal cortex is largely dependent on “appropriate input and sensitive
interaction with the primary caregivers” (Glaser, 2000, p. 101), because young children
have a relatively high level of brain plasticity that is susceptible to environmental
influence (Zelazo, 2015). Therefore, the development of executive function is influenced
by both genetic factors and environmental factors, and it is a “nature through nurture”
process.
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The early development of executive function is influenced by environmental
experience of young children, who are particularly dependent on caregivers for
stimulation and regulation (Sameroff, 2010). Thus, early childhood is a key period to
understand the environmental influences on early development of executive function
(Fay-Stammbach et al., 2014). With the sociocultural origins of executive function
development provide a new direction in the field, a growing body of researchers has been
started to explore how different components of sociocultural environment influence the
development of executive function, such as the people that young children interact with
and culture (Fay-Stammbach, Hawes, & Meredith, 2014; Lan, Legare, Ponitz, Li, &
Morrison, 2011; Montoya et al. 2019).
Numerous research findings has consistently shown that parents influence young
children’s executive function through daily interactions (Carlson, 2009; Fay-Stammbach
et al., 2014). Research shows that sensitive and responsive parenting practice can
promote the internalization of self-regulation (Bernier, Carlson, Deschenes, & MatteGagne, 2012). In some longitudinal studies, researchers found that higher level of
executive function in children that require working memory and cognitive flexibility
were associated with parenting styles such as maternal support for autonomy, verbal and
physical prompting, and scaffolding (Bernier, Carlson, & Whipple, 2010; Hammond,
Muller, Carpendale, Bibok, & Liebermann-Finestone, 2012; Hughes & Ensor, 2009).
However, these researchers focused only on maternal parenting instead of examining
both mother and father’s influence on young children’s executive function. Recent
research on examining father’s role in young children’s development of executive
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function suggested that father’s support for autonomy is also important (Meuwissen &
Carlson, 2015). Therefore, it is important to include father’s parenting role in research.
In addition to parents, young children also interact with teachers and classmates
as they start preschool life. However, only a few studies examined the influences that
take place in classroom settings. Research shows that preschoolers who observed their
peers’ success on an executive function related task, were more likely to imitate the peer
model’s behavior in the similar executive function related tasks (Moriguchi & Itakura,
2007). Montroy, Bowles, and Skibbe (2016) found that peer self-regulation within
classroom level predicted preschoolers’ self-regulation by using multilevel models. As
suggested in the research, preschoolers are nested in classrooms (Montroy, et al., 2016).
Therefore, teacher’s practice can also serve as a classroom level factor that plays a role in
shaping young children’s executive function. Moreno et al (2017) found that teachers’
practice on expanding preschoolers’ dramatic play promoted preschoolers’ real-time
executive function related behaviors. Teachers’ support for metacognitive skills such as
encouraging private speech is helpful for preschooler’s development of executive
function (Diamond & Lee, 2011; Gaskins & Pressley, 2007). Since both teachers and
peers impact young children’s executive function, it will provide a more comprehensive
understanding of their influence when including and comparing both of them in the study.
As discussed earlier, research in discovering the sociocultural origins of executive
function examined either the influence of the people that young children interact with, or
comparing executive function score between different cultures. Hinde’s (1992) theory on
the hierarchical structure of social complexity indicates that culture influences the
development of individual children directly and through their interactions with others
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within their community indirectly. Morrison (2015) defines culture as “a group’s way of
life, including basic value, beliefs, religion, language, clothing, food, and various
practices” (p. 6). It is embedded in almost every aspect of children’s life, and influences
children’s development. Children’s behaviors and performance depend in large part on
the circumstances that are routine in their community, and on the cultural practices they
are used to (Rogoff, 2003). Therefore, children’s development may vary due to the
different cultural practices they engaged in. Thus, the cultural-historical approach
assumes that individual development must be understood in, and cannot be separated
from, its social and cultural-historical context. As the early development of executive
function is impacted by the inputs of the environment through interactions with others,
young children’s executive function may rely on the cultural meaning given to the
practice that they are used to within home environment and school environment.
However, if considering parents’, peers’ and teachers’ influences as the proximal
impact, and culture as the distal influence, the connections between the proximal levels
and the distal levels are missing. Cross-cultural studies that have been done in young
children’s executive function usually focused on comparing the executive function scores
among participants from different countries, and provide explanation of why culture
might influence their executive function, such as through parenting and teachers’
practices, without testing it (Lan, et al., 2011; Sabbagh, Xu, Carlson, Moses, & Lee,
2006). For example, in a study of comparing Chinese and U.S. preschoolers’ executive
function, the researchers found that Chinese preschoolers outperformed the U.S.
preschoolers on inhibitory control task (Lan, et al., 2011). Then the possible reasons that
due to cultural differences such as intensive instruction on concentration given by
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Chinese teacher was discussed in the end of the research, instead of analyzing the links to
the possible cultural factors. Hence, the links between culture, cultural practice, and
young children’s executive function need to be tested. In other words, there is a need to
examine how culture is instantiated in the interactions between young children and their
environment. Thus, the present cross-cultural study focuses on examining more specific
ways that culture is instantiated in the interactions that take place in both home
environment and school environment that related to early development of executive
function.
Purpose of the Study
As discussed above, there are several reasons to test culture variations in young
children’s development of executive function through their interactions with parents at
home, and through their interactions with teachers and peers at classroom. First, very few
studies have examined both mother and father’s role in young children’s executive
function. Second, less is known with regard to how teachers and peers served as
classroom level predictors impact young children’s executive function. Moreover, it is
unclear how cultures influence young children’s executive function through their
interactions with parents, teachers and peers. Therefore, the present study intends to
explore how culture influences Chinese and U.S. young children’s executive function
through their interactions with parents, teachers, and peers.
Research Questions
1.

Does executive function differ between Chinese and U.S. young children?

2.

How does home environment impact young children’s executive function?
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2.1. How does mother’s parenting style impact Chinese and U.S. young children’s
executive function?
2.2. How does father’s parenting style impact Chinese and U.S. young children’s
executive function?
2.3. How does family socioeconomic status impact Chinese and U.S. young children’s
executive function?
3.

How does school environment impact young children’s executive function?
3.1. How does teacher’s behavior impact Chinese and U.S. young children’s executive
function?
3.2. How does peer interaction impact Chinese and U.S. young children’s executive
function?

4.

How does culture influence the relationships between parenting style, teacher’s
behavior, peer interaction and young children’s executive function?
The following chapter reviews the literature that reflects the scope of this research

study. The literature review starts with the integrative framework of executive function
(Miyake et al., 2000), followed by a conceptual framework of sociocultural influences on
young children’s development of executive function, which combines elements of
Hinde’s (1992) hierarchy of social complexity, social learning perspective, and
constructive perspective. Chapter three outlines the research method, includes
participants, procedure, instruments, and analyses. Chapter four presents the findings of
the present study. Chapter five presents a discussion of the results found in the present
study.
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Chapter Two: Literature Review
Executive function refers to a higher order cognitive process that enables
conscious control and flexible goal-directed behaviors (Miyake, et al., 2000; Moreno, et
al., 2017; Zelazo, et al., 2003). Historically, there have been two general approaches to
developing executive function framework: the unitary and the componential approach
(Garon et al., 2008). The unitary approach of executive function considers executive
function as a construct with constituent subprocesses, a central attention system that
regulates inhibitory processes (Carlson, 2005). Because a consistent finding shows that
different measures of executive function is highly correlated with a central attention
process (Garon et al., 2008). In contrast, the componential view treats executive function
with independent components, that each component has different developmental
trajectory (Diamond, 2001). With accumulated evidence to support both unitary and
componential views of executive function, Miyake et al. (2000) provided a framework
that integrates both perspectives, and this framework has been widely used in the
literature (Clark et al., 2010; Lehto, Juujarvi, Kooistra, & Pulkkinen, 2003).
Hierarchical Model of Executive Function
The framework proposed by Miyake et al. (2000) is the hierarchical model of
executive function, which considers executive function as both a unitary construct and
with independent components. They suggest that executive function is a unitary construct
because it is a purpose control mechanism that regulates cognitive process. However,
executive function is also componential because researchers have identified three core
components including working memory, inhibitory control, and cognitive flexibility are
separable but moderately correlated (Diamond, 2006; Miyake et al., 2000). These
7

independent components have a common underlying attention mechanism, as a
confirmatory factor analysis (CFA) revealed, the best fit model was the one with three
partially independent factors that moderately loaded to one latent variable. This suggests
that the factor structure of executive function may be organized hierarchically. Later, the
hierarchical model of executive function was supported by replications in different age
groups (Huizinga, Dolan, & van der Molen, 2006; Lehto et al., 2003).
Working memory refers to the ability to hold information in mind over delay,
update and manipulate information (Diamond, 2001). Working memory enables young
children to hold and work with multiple pieces of information simultaneously, to see
connections between things, and to pull apart elements from an integrated whole. With
the help of working memory, young children can follow directions that have multiple
steps. The ability to hold information over a delay starts before 6 months of age (Pelphrey
& Reznick, 2002). Children gradually hold more information in mind over the early
childhood (Gathercole, 1998), and the ability to update or manipulate information
develops later in infancy and continues to develop throughout early childhood (Alloway,
Gathercole, Willis, & Adams, 2004). Young children exhibit this ability as they
remember instructions for free choice activities when they use evidence to support their
views, or when they keep in mind their role and their peers’ roles in dramatic play
(Moreno, et al., 2017).
Inhibitory control refers to the ability to control attention, thoughts, emotions, and
behaviors to override a strong internal prepotent or automatic response (Diamond, 2013).
Inhibitory of attention enables children to selectively focus on what they choose and
suppress the focus to other stimuli. This ability helps young children to do what they are
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supposed to do rather than what they want to do. It is important for developing ability to
think before doing. Research suggests that infants have already demonstrated their ability
to inhibit (Garon et al., 2008). As they grow older, they gradually become more able to
inhibit for a longer period of time. In the preschool setting, behaviors that related to
inhibitory control could be holding on to the idea while waiting for taking turn, and using
abstract symbols in dramatic play (Moreno et al., 2017). The ability to use a rule or a
mental representation to regulate behavior is emerging during early childhood, however it
is still challenging for even older preschoolers (Diamond, 2013). Even though this is
difficult, the importance of developing this ability has been proved by research. Moffitt et
al. (2011) found that children who had better inhibitory control ability between ages three
and 11 were more likely to still be in school and were less likely to make risky choices as
teenagers.
Cognitive flexibility refers to the ability to shift attention or response to one
aspect of stimuli to another aspect of stimuli (Garon et al., 2008). Cognitive flexibility by
its very nature builds on working memory and inhibitory control, because before children
can shift their attention or response, they must have stored information as related to the
first set of response and developed their ability to inhibit their autonomous tendency. This
ability is critical for changing perspective spatially and interpersonally (Diamond, 2013).
In order to change perspective, young children need to inhibit previous perspective and
load into or activate in the working memory with a different perspective. Research found
that preschool aged children have already developed some ability to shift attention and
adjust to changed rules (Diamond, 2006). An example of cognitive flexibility is that
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young children can constrain themselves in the dramatic play theme they created, and
negotiate with peers when developing the theme (Moreno, et al., 2017).
In addition to the components list above, Miyake et al. (2000) attributed the
overlapping variance of the EF components to a common process: attention, which is
considered as the underlying mechanism of all the components in the hierarchical model
of executive function. Attention refers to the ability to focus on a task while ignore the
irrelevant information in the environment (Garon et al., 2008). Research found a large
improvement in sustained attention and selective attention from three year-olds to five
year-olds (Akshoomoff, 2002; Corkum, Byrne, & Ellsworth, 1995). There is evidence
that the development of executive function during early years is due to the development
of attention and integration of components of executive function (Garon et al., 2008;
Rueda, Posner, & Rothbart, 2005).
The hierarchical model of executive function agrees with the idea that the
development of executive function is related to the developmental process in prefrontal
cortex (Bunge& Zelazo, 2006; Miyake et al., 2000). Since the early development of
prefrontal cortex is influenced by environmental inputs and caregiver’s sensitive
interaction (Glaser, 2000), with young children’s relatively high level of brain plasticity
that is susceptible to environmental influence, the developmental process of executive
function can be impacted by the environment (Zelazo, 2015). There are two learning
mechanisms that usually applied to understand the developmental process of executive
function at early age, including social learning perspective and constructivist perspective
(Calson, 2009; Grolnick & Pomerantz, 2009; Meuwissen & Carlson, 2015).
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Learning Mechanisms of Early Executive Function
In social learning theory, learning can occur through observation of the models
around young children (Bandura & Walters, 1963). Modeling is a process of learning or
acquiring new skills or behavior through observation (Schunck, 2012). Executive
function can be improved when models demonstrate new executive function –related
behaviors. Research shows that when a preschooler observes his or her peer’s success in
a Change Card Sort task, which is a measure of cognitive flexibility, the preschooler
would be more likely to imitate the same behavior in the same tasks (Moriguchi, 2007).
After imitation, the future likelihood of using executive function will be increased when
the consequence is valued (Bandura, 1986). Moreover, as a cognitive skill, executive
function can be improved through cognitive modeling, which incorporates modeled
explanation and demonstration with verbalization of the model’s thoughts and reason to
perform a given action (Meichenbaum, 1977; Schunck, 2012). For example, teachers’ use
of meta-cognitive narrations when interacting with children will help young children
imitate and internalize this skill into their own behaviors, such as private speech, which is
helpful for children to control their behavior and thinking, and even strengthen the ability
to think flexibly (Diamond, 2013; Moreno et al., 2017).
From the constructivist perspective, interpersonal interactions can structure
thinking process (Vygotsky, 1978). Children can internally reconstruct of an external
operation through interactions with others, using cultural tools such as language, and the
process of internalize a social speech to private speech. Young children tend to talk out
loud as they try to learn a new task. These external dialogues help children guide
themselves through tasks. By middle childhood, as children become more efficient and
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skills at various higher mental operations, these out-loud comments transform to become
internalized thoughts familiar to adults. This process supports the importance of
scaffolding. With the help of scaffolding from adults, young children can learn and enact
by themselves (Wood, Bruner, & Ross, 1976). Therefore, scaffolding is a learning
mechanism by which external process become internal. This process is very relevant to
the development of early executive function, as parents and teachers are initially
responsible for regulating young children in many aspects of daily activities, and this
external regulation will be gradually internalized for the children to enact on their own
when using executive function in tasks (Meuwissen & Carlson, 2015). Research showed
that parental scaffolding is significantly related to young children’s executive function
(Fay-Stammbach et al. 2014). In addition to parental scaffolding, teacher’s support can
also improve young children’s executive function through scaffolding (Diamond & Lee,
2011). In line with the idea of scaffolding, research shows that metacognitive process,
which encompasses executive function, is most likely to be influenced by social
interactions (Hartup, 1985).
Children develop executive function through interactions with others, and these
interactions and the influences of interactions may vary in different cultures (Ellefson,
Ng, Wang, & Hughes, 2017). Children’s behaviors and performance depend in large part
on the circumstances that are routine in their community and on the cultural practices
they are used to (Rogoff, 2003). As the early development of executive function is
impacted by the inputs of the environment through interactions with others, young
children’s executive function may rely on the cultural meaning given to the practice that
they are used to within home environment and school environment (Rogoff, 2003). The
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following section will address the issue of how culture influences preschooler’s executive
function through their interactions with other people within their sociocultural system.
Sociocultural Influences
In light of the need to understand young children’s executive function and the
influence of its sociocultural antecedents, the focus of the present study is to explore how
culture impacts young children’s development of executive function through their
interactions within home environment and school environment. As such, the conceptual
framework adopted Hinde’s (1992) hierarchy of social complexity that explains why it is
important to consider young children’s home environment, school environment, and
culture in understanding their executive function.
Hierarchy of social complexity. The main conceptual framework used in the
present study is the hierarchical social complexity theory proposed by Hinde (1992),
which explains why it is important to consider children’s home environment, school
environment and culture in understanding their executive function. The theory posits that
an individual is influenced by levels that comprise interactions, relationships, group, and
society. All these levels are impacted by sociocultural structure. Each level is affected by
and affects the adjacent level. For example, the nature of an interaction in part depends
on the individuals involved, is also affected by the relationship in which it is embedded;
and each dyad of relationship is also affected by the social nexus of other relationship
within a social group and the shared sociocultural structure (Hinde & Stevenson-Hinde,
1987). The theory suggests that the development of children must be studied at multiple
levels (Cohen & Hsueh, 2007; Hinde, 1992). Even though this is difficult to examine the
simultaneous influence of one or more levels in one research, Hinde (1999) suggested
13

that at least we need to balance studies involving group differences and regression
analysis that focus more on what happens to particular individuals at different levels. This
reveals the need to include cultural influences at different levels of interactions. For
example, in order to further understand the sociocultural influence on the early
development of executive function, it is important to examine parents’ influence at
individual level, teachers and peers influences at group and interaction levels. Therefore,
the present study intends to examine young children’s executive function within home
environment and school environment using multilevel modeling to address this need.
Home environment. Hinde (1999) stated that the course of children’s cognitive
development is markedly affected by the interactions in which they are involved, and
they depend on their caregivers throughout their early years. In home environment,
children influence and are influenced by their family members through interactions, and
this interaction will impact their cognitive development. Parenting style typically
involves authoritative, authoritarian, and permissive style (Baumrind’s 1971). These
styles have been defined by the degree of parental warmth/responsiveness and
control/demandingness. Specifically, authoritative parenting style is characterized by
high warmth and high demandingness, responsive, clear reasoning, democratic
participation and support; authoritarian parenting style is characterized by low warmth
and high demandingness, high parental control, restrictiveness, corporal punishment, and
verbal hostility; and permissive parenting style is characterized by high warmth and low
demandingness, ignoring children’s misbehaviors, lack of self-confidence in parenting,
and lack of following through in discipline (Robinson, Mandleco, Olsen, & Hart, 2001).
Different characteristics of parenting style play different roles in children’s development.
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As related to young children’s executive function, research shows that
sensitive/responsive caregiving style is assumed to promote children’s internalization of
regulatory strategies (Bernier et al., 2012; Fay-Stammbach et al. 2014). Bindman and his
colleagues (2013) found that parents’ direction language such as commands was
negatively associated with young children’ executive function. In contrast, suggestive
language such as questions that offer children some degree of choice was positively
related to executive function. A combination of parental stimulation and sensitivity in
early childhood can affect some components of executive function in elementary school
years (Hackman, 2012). However, a large proportion of research in examining parenting
style on children’s executive function only includes maternal parenting (Bernier et al.,
2010; Fay-Stammbach et al. 2014). Recent research has provided evidence that maternal
parenting and paternal parenting both play a distinct and complementary role in the
development of early executive function (Towe-Goodman et al., 2014). Therefore, both
mother’s and father’s role in the development of a child’s executive function need to be
considered (Meuwissen & Carlson, 2015).
School environment. In addition to home environment, preschool is another
environment where young children stay a long time during the day. Children exhibit their
executive function related behaviors when they are working alone or interacting with
others in preschool (Moreno et al., 2017). When employing executive function, young
children pull together their feeling and thinking to regulate their thoughts and behaviors,
in which involves social, emotional, and intellectual capacities in their daily life
(Galinsky, 2010). Therefore, how young children manifest their executive function
through their interactions with others at schools can provide a different lens for

15

understanding this construct. Given that child-context interactions are a critical aspect of
classroom experience that may contribute to their development of executive function. The
interactions that take place in preschool environment need to at least include interactions
with teachers and peers, which will provide valuable information about the development
of executive function within context (Downer, Booren, Lima, Luckner, & Pianta, 2010;
Pianta, 1999). Teacher-child interaction usually occurs during whole-group, teacherstructured time through emotional supports, classroom organization, and instructional
support (Pianta et al., 2005; Pianta, Hamre, & Allen, 2012). Peer interaction is usually the
one that children spend a significant amount of time in social interaction during play
activities (Booren, Downer, & Vitiello, 2012). Therefore, as children’s development of
executive function is contextually bounded, it may be better understood by examining the
educational context in which they occurs (Pianta, Hamre, & Stuhlman, 2003). In addition,
research found that peer self-regulation influenced young children’s own self-regulation,
especially for those with low self-regulation (Montroy, Bowles, & Skibbe, 2016).
Culture. As Hinde (1999) suggested, sociocultural structures directly influence
individual, and indirectly influence individual through interactions with different groups
of people. It is important to balance studies involving group differences that focus more
on what happens to particular individuals. Last decade witnessed a growing body of
research that explored how executive function varies across cultures (Ellefson et al.,
2017; Lan et al., 2011; Sabbagh et al., 2006). Sabbagh et al. (2006) found that Chinese
young children performed better on all executive function tasks compared to U.S.
preschoolers. Dissimilarly, researchers found that there was no significant difference
between Chinese and U.S. young children working memory performance; however,
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Chinese young children only outperformed the U.S. preschoolers on inhibitory control
and cognitive flexibility performance (Lan et al., 2011). More cross-cultural research is
needed in order to address the inconsistent findings on working memory.
One source that leads to the consistent findings on the differences of inhibitory
control and cognitive flexibility may be related to the sociocultural practices that take
place in school setting (Lan et al., 2009). The observational study found that compared to
the U.S. teachers who often gave reactive instruction after students’ misbehave, Chinese
elementary teachers gave substantially more proactive regulatory instructions, such as
“pay attention”, “do something properly” and “avoid doing something”. These
researchers assume that the relatively intense instructions given by teachers in China may
allow Chinese children performed better on inhibitory control tasks (Lan et al., 2011);
However, the assumption made in the research were based on the observation of
elementary classrooms in China and U.S., there is a need to observe teachers’ behavior in
younger level classroom from both countries to explore if how teachers’ practices vary
and whether the varied teachers’ practices is responsible for Chinese and U.S. young
children’s executive function.
Parents in different cultures may have different beliefs about and adopt different
parenting styles in child rearing, which may impact children’s executive function
differently across cultures (Chen, Hastings, Rubin, Chen, Cen, & Stewart, 1998; Whiting
& Edwards, 1988). In a cross-cultural study of child-raring attitudes and behavioral
inhibition between Chinese and Canadian toddlers, researchers found that child inhibition
is associated positively with mother’s warm and accepting attitudes, and negatively with
rejection and punishment orientation in Chinese sample, while the relation was opposite
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in the Canadian sample (Chen et al., 1998). The remarkable difference in the direction of
the relations is due to the cultural meaning of inhibition. In China, inhibited children
tended to be accepted by their mothers because inhibited behavior is encouraged in
Chinese society. Therefore, Chinese toddlers’ inhibition is positively related with
mother’s warm and accepting attitudes. Dissimilarly, Canadian mothers tended to
discourage their toddler’s inhibited behavior. Thus, inhibition is a culturally bound
construct that has different adaptational meanings vary across cultures. Hence, it is
important to examine how culture impacts young children’s executive function through
their cultural practices with others.
In addition, most of the previous studies on cross-cultural comparison of young
children’s executive function mainly focused on comparing their performance on
executive function tasks, less is known regarding how culture impacts executive function
through home environment and school environment in the main analysis (Imada, Carlson,
& Itakura, 2013; Lan et al., 2011; Sabbagh et al., 2006). Therefore, there is a need to
analyze the sociocultural influences on executive function through cultural practices.
Specifically, how young children’s executive function varies across cultures through the
influences of parenting style, teachers’ practice, and peers interaction. So far, the review
of literature has shown the importance of exploring culture variations that are instantiated
in the interactions in home and school, in order to provide a deeper understanding the
early development of executive function. Therefore, the proposed study intends to
examine how variables within home environment that includes parenting style and family
sociocultural status, and variables within school environment that include teachers’
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practice, peer interaction, and culture impact Chinese and U.S. young children’s
executive function.
As discussed above, the main conceptual framework guiding the present study
was Hinde’s (1992) hierarchy of social complexity theory, which posits that an individual
is influenced by different sociocultural structures that comprise interactions,
relationships, groups, and society. Further, social learning theory (Bandura & Walters,
1963) and the constructive perspective (Rogoff, 1990; Vygotsky, 1978) were used as
complementary theories to describe, instead of explaining the learning mechanism of
young children’s executive function. It should be noted that social learning theory used in
the present study only focused on the effect of modeling, and not the later work focused
on the cognitive aspect of Bandura’s theory.
With the guiding of the conceptual framework, the current study aims to explore
the sociocultural variations in Chinese and U.S. young children’s executive function
through their interactions with parents at home, and through their interactions with
teachers and peers at school. Specifically, this study examined the differences of Chinese
and U.S. young children’s executive function scores, whether mother’s parenting style,
father’s parenting style, family SES, teacher’s supportive behavior, and peer interaction
impact young children’s executive function scores, and whether these influences differ by
culture.
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Chapter Three: Method
Participants
Participants for the present study included students, teachers and parents from
China and the U.S. The Chinese sample included 151 children and one of their parents,
and 14 teachers of participating children; the U.S. sample included 82 children and one of
their parents, and 30 teachers. Among the children from China, 55.60% were boys and
44.40% were girls; 78.10% of Chinese parents were mothers, 21.90% were fathers; and
all participating teachers from China were female. Among the children from U. S. ,
51.20% were boys and 48.80% were girls; 84.10% of U.S. parents were mothers, 15.90%
were fathers; and all participating teachers from the U.S. were female.
The average age of the children from China was 4 years and 10.44 months (SD =
10.44 months) with the range from 3 years and 3 months to 6 years and 5.04 months. The
average age of the children from the United States was 4 years and 4.44 months (SD =
10.41 months) with the range from 2 years and 5.04 months to 6 years and 6 months.
Previous research has demonstrated a significant effect for age in the study of young
children’s executive function, with older preschool age children performing better than
younger preschool age children (Hongwanishkul et al., 2005; Watson & Bell, 2013;
Zelazo, 2006). Therefore, the present study divided participants into two age groups.
Children between age two to four years old were categorized as the younger children
group, and those with an age range of four years old and older categorized as older
children group.
Participants were recruited from three preschools in a mid-sized city in central
China, and five preschools in a mid-sized city in southern United States. Two of the
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participating preschools in China were public schools and one was affiliated with a
university in China. Among the five participating preschools in the United States, there
was one preschool affiliated with a university with National Association for the
Education of Young Children (NAEYC) accreditation, one church school, one day care
that was NAEYC accredited, and two private day cares. The two cities were chosen
because of their convenient accessibility and proximity to the researcher. In addition, the
two cities shared similarity on the rating of household income, as they both were below
average in their respective countries.
Procedure
The study was approved by the Institutional Review Board (IRB) of the university
and from principals or directors of the participating preschools. Classes from
participating schools in China were randomly selected. However, due to the fact that the
participating classes in China had more students, in order to obtain a large enough sample
size for the U.S. participants, all classes from participating schools in the U.S. were
invited to participate in the study. Each parent received a parental consent form and a
paper-based questionnaire. By signing the parental consent form, the parent agreed to
spend approximately 20 minutes to complete the questionnaire and allow their child to
participate in the study. After receiving parental consent form, verbal assent was obtained
from each child. Each participating child was required to take part in three game-like
tasks that measure executive function and participate in a video-based classroom
observation. After data collection, one Chinese bilingual graduate student and the
primary investigator analyzed the observation videos that were recorded in both China
and the United States.
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Instruments
There were three types of instruments in the study: a parent survey, a classroom
observational protocol, and individual student tasks. First, participating parents
completed a paper-based questionnaire on parenting style (PSDQ, Robinson et al., 2001)
with demographic questions such as their educational level and household annual income.
Second, the primary researcher used video-based observations and coded teachers’
supportive behaviors for children’s executive function and peers’ behaviors that related to
executive function during interactions in each classroom, using the Preschool-Setting
Executive Function- Teacher (PSEF-T) protocol and Preschool-Setting Executive
Function- Children (PSEF-C) protocol (Moreno et al., 2017). Third, the primary
researcher conducted three tasks with each child to measure his or her working memory,
inhibitory control, and cognitive flexibility; which all served as indicators of executive
function.
Parenting style. Parenting style was measured by the Parenting Styles and
Dimensions Questionnaire (PSDQ; Robinson, et al., 2001). The PSDQ is a 62-item
questionnaire measuring self- and spouse-reported parenting styles (see Appendix A).
The PDSQ assesses parenting styles using a 5-point Likert scale response format ranging
from never (1) to always (5). For example, “[He punishes] [I punish] by taking privileges
(toys, activities) away from our child with little if any explanation”. The questionnaire
measures three global dimensions of parenting styles: authoritative (27 items),
authoritarian (20 items), and permissive (15 items). The authoritative scale includes items
from four subdomains: warmth and involvement (e.g., encourage child to talk about the
child’s trouble), reasoning/induction (e.g., emphasizes the reasons for rules), democratic
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participation (e.g., take into account child’s preference in making family plans), and good
natured/easy going (e.g., jokes and plays with child). The authoritarian scale items from
four subdomains: verbal hostility (e.g., yells or shouts when child misbehaves), corporal
punishment (e.g., uses physical punishment as a way of disciplining out child), nonreasoning/punitive strategies (e.g., punishes by taking privileges away from child with
little if any explanations), and directiveness (e.g., demands that child does/do things). The
permissive scale items from three subdomains: lack of follow through (e.g., threatens
child with punishment more often than giving it), ignoring misbehavior (e.g., allows child
to interrupt others), and self-confidence (e.g., appears unsure on how to solve child’s
misbehavior) (Robinson, et al., 2001; Winsler, Madigan, & Aquilino, 2005). The Chinese
version of this measure has been effectively used in China (e.g., Fu et al., 2013; Shu, He,
Li, Zhang, Zhang, & Fang. 2016; Wu, et al., 2002). Scores for each parenting style were
computed by calculating the mean of all items with each of the three global dimensions:
authoritative style, authoritarian style, and permissive style . The internal consistency
estimates (Cronbach α) for each dimension of parenting style from both countries can be
found in Table 1. The low Cronbach α values for permissive parenting practice has also
reported in other studies (e.g., Fu et al., 2013; Rinaldi, & Howe, 2012).

Table 1.
Cronbach Alpha Estimates for Parenting Style Scores by Country
Authoritative
Authoritarian
Type of Parent Report
China U.S. China U.S.
Responding as Self
.91
.95
.78
.87
Reporting on Spouse’s Behavior
.90
.94
.88
.88

Permissive
China
U.S.
.55
.82
.60
.83

Family socioeconomic status. Family socioeconomic status was measured by
mother’s education level, father’s education level, and family yearly household income
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(see Appendix A). Mother’s and father’s education level was categorized from 1 as less
than high school to 5 as master’s degree or above. Family yearly household income was
categorized from 1 as less than $30,000 to 5 as more than $120,000.
Teachers’ supportive behavior. Teachers’ supportive behavior was measured by
Preschool-Setting Executive Function-Teacher (PSEF-T, Moreno et al., 2017). The
PSEF-T (see Appendix B) is an observational protocol that measures types of teachers’
behaviors that support preschoolers’ executive function and the number of these
behaviors, such as teachers’ specific requests for children to think/reflect. The PSEF-T
includes 27 indicators within four subdomains of supportive behaviors. The subdomains
includes: meta-cognitive support, an example indicator is “activity-related questioning”;
concept development, an example indicator is “narrative expansion”; environment- or
activity-structuring, an example indicator is “gestural, visual, or symbolic cues”; and
executive function enhancing activities, an example indicator is “helping organize
imaginary play”.
Peer interaction. Peer interaction was measured by Preschool-Setting Executive
Function-Children (PSEF-C), (Moreno et al., 2017). The PSEF-C (see Appendix C) is an
observational protocol that measures the types and quantity of preschoolers’ executive
function-related behaviors during peer interactions, such as preschooler constrains self or
others in role when engage in dramatic play. The PSEF-C includes 22 indicators within
three executive function subdomains. The subdomains are mature dramatic play, metacognitive language and narrative talk, and varied object play. An example indicator
within mature dramatic play is “resolving cognitive dissonance”; an example indicator
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within meta-cognitive language and narrative talk is “provision of evidence”; and an
example indicator within varied object play is “uses object as symbol”.
Both PSEF-T and PSEF-C were observational protocols using a video-based
observation cycle approach to obtain data. Each observation cycle was seven minutes
long, included five minutes for shooting video-taped record about teachers’
verbalizations and actions, and those of the children; then two minutes for observing and
making decision about when and where to begin the next cycle (Moreno et al., 2017). The
criteria for choosing the next cycle is in the area in the classroom in which there were
interactions among children and/ or between children and teachers. Each classroom had
at least 14 codable cycles. The interrater reliability for PSEF-T was .89 and the interrater
reliability for PSEF-C was .87. The scores of PSEF-T and PSEF-C were calculated by the
mean of the number of behaviors coded by both raters.
Executive function. There were three tasks that measured each child’s executive
function. The self-ordered pointing task measured working memory, the hand game
measured inhibitory control, and the Dimensional Changing Cards Sort (DCCS)
measured cognitive flexibility. All the three tasks have been commonly used in research
to measure executive function and are suitable for use across preschool age range
(Anderson & Reidy, 2012; Hongwanishkul, Happaney, Lee, & Zelazo, 2005).
Working memory. The self-ordered pointing task (Hongwanishkul, et al., 2005;
Petrides & Milner, 1982) was used to measure children’s working memory. Each
participant was shown sets of pictures presented on papers in a three-ring binder. First,
during a practice trial, there were two pictures on a sheet, and participants were asked to
select one picture they like; then another sheet with the same two pictures in a different
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order was presented to participants, and participants were asked to select one he or she
did not choose yet. If the participant responded correctly to the instructions, the test trial
began. If the participant did not respond correctly, the researcher demonstrated another
practice trial. In the test trials, the pictures across sets were distinct. It started with three
pictures, and the number of pictures in a trial set increased by one every time, with a
maximum of 10. The trial ended when participants made two consecutive errors or
completes all trial sets. The score of self-order pointing task was the highest number of
pictures in the last trial set on which participant succeeded. The pictures used in the
demonstration trial and test trials can be found in Appendix D.
Inhibitory control. The hand game (Carlson, 2005; Hughes, 1998) was used to
measure children’s inhibitory control. The primary researcher first instructed a participant
to make the same hand motion as the researcher (fist or pointed finger). After making six
correct practice trials, the researcher then asked the participant to make the gesture that
was opposite to the one that the researcher made (e.g., the participant should make a
pointed finger when the researcher makes a fist). There were 15 test trials after a brief
practice. The score of hand game was the number of correct trials out of 15. The duration
of the hand game lasted about three minutes. This anti-imitation task has been commonly
used in research and proved to be a reliable measure of inhibitory control (Anderson &
Reidy, 2012; Garon et al., 2008).
Cognitive flexibility. A standard version of Dimensional Changing Cards Sort
(DCCS) (Zelazo et al., 2006) was used to measure children’s cognitive flexibility (see
Appendix E). In this task, each participant was shown two target cards (e.g., a blue rabbit
and a red boat). In the pre-switch phase, each participant was asked to sort a set of six
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bivalent cards (red rabbits and blue boats) based on one dimension (e.g., color). During
the post-switch phase, each participant was directed to sort the same test cards according
to the other dimension (e.g., shape). Participants needed to pass one phase in order to
move to the next phase. Participants who correctly sorted five out of 6 cards during the
post-switch phase would be considered as a pass. A participant’s score is based on
whether they passed the post-switch phase, with a score of 1 as passed or a score of 0 as
failed. The duration of the DCCS was about five minutes.
Analysis
Preliminary analyses included obtaining descriptive statistics for all variables,
checks for normality for the working memory and inhibitory control scores (the
continuous dependent variables in this study), as well as the correlations between all
variables. To address the research questions about the differences of executive function
between Chinese and the U.S. children, a One-Way Analysis of Variance (ANOVA) was
conducted for working memory and inhibitory control, which were continuous scores,
and a Chi-squared test was conducted for cognitive flexibility, which was dichotomously
scored. To examine the relationship between mothers’ and fathers’ parenting styles on
Chinese and U.S. children’s executive function, family socioeconomic status, teacher’s
supportive behavior, peer interaction on Chinese and U.S. children’s executive function,
regression analysis was used. Specifically, separate multiple linear regression models
were used for the working memory and inhibitory control dependent variables, and
logistic regression was used for the cognitive flexibility dependent variable. All analyses
were conducted separately for the younger children group and older children group.
Analyses were performed using SPSS 22.0 (IBM Corp, Armonk, NY).
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Chapter Four: Results
The results from the present study are presented in four sections: (a) descriptive
statistics, (b) effects of parenting style, family socioeconomic status, teacher’s supportive
behavior, and peer interaction on children’s working memory, (c) effects of parenting
style, family socioeconomic status, teacher’s supportive behavior, and peer interaction on
children’s inhibitory control, and (d) effects of parenting style, family socioeconomic
status, teacher’s supportive behavior, and peer interaction on children’s cognitive
flexibility.
Descriptive Statistics
Table 2 includes the descriptive statistics for each of the three measures of
executive function, reported separately by age group and country.
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Table 2.
Descriptive Statistics of the Three Tasks for Executive Function
Instruments
Country Age Group n
Mean SD
Skewness SESkewness Kurtosis SEKurtosis
Working Memory China
2-4
30
7.67 1.24
.11
.43
-.95
.83
(range: 0 – 10)
4 and older 121
8.04 1.14
-.12
.22
-.67
.44
U.S.
2-4
29
7.00 1.07
.57
.43
1.39
.85
4 and older 53
8.06 1.34
-.31
.33
-.56
.64
Inhibitory Control China
2-4
29
11.14 4.13
-.90
.43
-.81
.85
(range: 0 – 15)
4 and older 119
13.41 2.09
-2.26
.22
5.74
.44
U.S.
2-4
27
9.22 3.45
.11
.45
-1.27
.87
4 and older 53
12.91 3.24
-2.17
.33
3.86
.64
Cognitive
China
2-4
30
.63
.49
-.58
.43
-1.78
.83
Flexibility
4 and older 121
.92
.28
3.07
.22
7.55
.44
(range: 0 – 1)
U.S.
2-4
29
.83
.38
-1.83
.43
1.45
.85
4 and older 53
.89
.32
-2.51
.33
4.48
.64
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Working memory. For working memory, the score means for older children
were higher than younger children from both countries. Younger children in China have a
slightly higher score mean than younger children in U.S.. Older children in China have a
slightly lower mean score than older children in U.S. According to Kim (2013), for the
normality test using skewness coefficient (z = skewness/standard error) and kurtosis
coefficient (z = kurtosis/standard error) with the sample size larger than 50, the
acceptable absolute value for skewness coefficient and kurtosis coefficient should be
smaller than 3.29. The results showed that for both countries, the z scores for skewness
ranged from -.94 to 1.33, and the z scores for kurtosis were in the range of -1.52 to 1.64.
Hence, the working memory scores are assumed to be approximately normal.
Inhibitory control. Five participants’ scores on inhibitory control were removed
as outliers. The score means for older children were higher than younger children from
both countries. Younger children in China had a higher mean score than younger children
in the United States. Older children in China had a slightly higher mean score than older
children in the United States. The normality test using the skewness coefficient and
kurtosis coefficient showed that only scores for younger children from both countries met
the normality assumption, with the z scores for skewness ranging from -2.09 to .24, and
the z scores for kurtosis ranging from -1.46 to -.95. For older children from both
countries, the z scores for skewness ranged from -10.27 to -6.58, and the z scores for
kurtosis were ranged from 6.03 to 13.05. Since majority of older children had high
inhibitory control scores, therefore, the data were left skewed. Hence, the inhibitory
control scores are assumed to be approximately normal for younger children. Thus, the
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following analyses for one-way ANOVA and regression models only focused on younger
children’s performance on inhibitory control.
Cognitive flexibility. For cognitive flexibility, 19 out of 30 younger children
(63.3%) and 111 out of 121 older children (91.7%) from China passed the task.
Furthermore, 24 out of 29 younger children (82.8%) and 47 out of 53 (88.7%) older
children from the United States passed the task.
In summary, the mean scores for working memory, inhibitory control, and
cognitive flexibility tasks shows that Chinese younger children group performed better on
working memory task and inhibitory control task compared to U.S. younger children
group; and Chinese older children performed better on inhibitory control task and
cognitive flexibility task compared to U.S. older children group. Therefore, Chinese
children performed better on majority of executive function tasks.
Parenting style. Means, standard deviations, and ranges of the parenting style
scores are reported in Table 3. The means for authoritative parenting style of both parents
from China and the United States are slightly higher than the means of authoritarian and
permissive parenting styles.

Table 3.
Descriptive Statistics of Parenting Style Scores
Mothers’ Scores
Country
n
Mean Range
China
150
4.18
2.335.00
Authoritative
U.S.
77
3.79
2.374.93
China
150
1.91
1.104.20
Authoritarian
U.S.
77
2.31
1.203.80
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SD
.48

n
147

.76

70

.51

147

.64

70

Fathers’ Scores
Mean Range
3.88 2.115.00
3.63 2.374.81
1.84 1.003.55
2.31 1.203.80

SD
.63
.73
.50
.64

Table 3.
Descriptive Statistics of Parenting Style Scores
Mothers’ Scores
Country
n
Mean Range
China
150
2.26
1.473.40
Permissive
U.S.
77
2.36
1.333.47

SD
.39

n
147

.58

70

Fathers’ Scores
Mean Range SD
2.28 1.33- .42
3.53
2.34 1.13- .58
3.47

Teacher’s behavior and peer interaction. Means and ranges of the teacher’s
behavior and peer interaction are reported in Table 4. For teacher’s behavior that support
children’s development of executive function, the mean for Chinese older children group
is higher than the mean for Chinese younger children group. However, the mean for U.S.
older children group is lower than the mean for U.S. younger children group. For peer
interaction, the means for older children groups in China and U.S. are higher than the
means for younger children groups from each country. Thus, the similarity is that the
older children groups from China and U.S. engaged in more peer interaction that revealed
executive function-related behavior compared to younger children groups.

Table 4.
Descriptive Statistics of Teacher’s Behavior and Peer Interaction by Parent
Instruments
Country Age Group
n
Mean
Teacher’s
China
2-4
30
25.57
Behavior
4 and older
121
35.66
(PSEF-T)
U.S.
2-4
29
52.79
4 and older
53
30.21
Peer Interaction
China
2-4
29
46.63
(PSEF-C)
4 and older
119
55.06
U.S.
2-4
29
44.76
4 and older
53
70.11
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Range
7-48
7-67
14-104
15-89
23-53
23-68
22-69
26-93

Correlations. Table 5 presents the correlations between parenting styles of
mother and father, household income, education level of mother and father, teacher’s
supportive behaviors, peer interaction, working memory, inhibitory control, and cognitive
flexibility by country, with the correlations for the Chinese data in the lower half of the
table and the U.S. data in the upper half. Parenting style scores, especially mother’s and
father’s corresponding parenting style, were highly correlated.
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Table 5.
Correlations Between all Variables for Both Countries
Variables
1
2
3
4
5
6
7
8
9
10
11
12
13
14
1.Authoritative (Mother)
-.86** -.68**
.94** -.81** -.72** -.14 .08
.06
-.26**
.30**
.12
.20
.15
2.Authoritarian (Mother)
-.35**
.78** -.82**
.94**
.74** -.09 -.14
-.26**
.35** -.33** -.23*
-.28* -.16
3. Permissive (Mother)
-.27**
.56**
-.70**
.77**
.90** .03 -.10
-.19
.19
-.34** -.31**
-.26* -.14
4. Authoritative (Father)
.70** -.27**
-.18*
-.81** -.77** .01
.09
.15
-.28**
.29**
.08
.21
.09
5.Authoritarian (Father)
-.26**
.65**
.60** -.33**
.73** -.19 -.17
-.26**
.30** -.39** -.15
-.40** -.18
6. Permissive (Father)
-.25**
.49**
.67** -.29**
.43**
-.10 -.25*
-.16
.15
-.30** .-17
-.36** -.14
7. Household Income
.03
-.08
-.08
.13
-.13
-.14
.41**
.59**
.13
.01
.05
.03
.15
8. Education Level (Mother)
.20** -.20**
-.03
.32** -.09
-.03
.22**
.47** -.11
.18
.01
.09
.14
9. Education Level (Father)
.20** -.21** < -.01
.32** -.09
-.15
.34** .66**
-.07
.14
.13
.07
.12
10. Teacher’s Behavior
.14
-.05
< -.01
.17*
.04
-.03 .15
.46**
.55**
-.34** -.24*
-.27*
-.20
11. Peer Interaction
.04
.05
.01
.08
.05
.02 .06
.07
.24**
.47**
.40**
.44**
.34
12. Working Memory
.04
-.03
.05
-.02 -.06
.03 .06
.06
.04
.13
.20*
.50**
.30**
13. Inhibitory Control
.02
-.03
-.10
.11
-.02
-.08 .13
.25**
.24**
.28**
.40**
.17*
.23*
14. Cognitive Flexibility
-.02
-.03
-.12
-.03 <.01
-.12 .01
-.16
-.22** -.18*
-.01
.10
<.01
Notes. **p < .01. *p < .05. Correlations on the bottom of the table are for Chinese data. Correlations on the top are for the U.S. data.
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Main Findings
Working memory.
Country and age. A One-Way Analysis of Variance (ANOVA) was conducted
separately for younger and older children’s working memory scores to examine whether
working memory differs for children from China and the U.S. The Levene’s test
indicated that the assumption of homogeneity of variance for working memory was met
(pyounger children = .066, polder children = .164). The One-way ANOVA revealed that there was a
statistically significant difference in younger children’s working memory between the
Chinese and U.S. participants, F(1,57) = 4.87, p = .031, 2 = .06. Thus, younger children
in China had significantly higher scores for working memory compared with same age
group from the U.S. (see Table 2), with 6% of the variance in working memory being
accounted for by country. Based on the conventional interpretations of Omega-squared,
the effect size would be considered medium (Cohen, 1988). There was no significant
difference in older children’s working memory between Chinese and the U.S.
participants, F(1,172) = .01, p = .938.
Parenting style. Two separate multiple linear regression models were conducted
to explore the influence of the three parenting styles of mother and father on the working
memory scores of children, with four separate analyses for each country and child age
combination. The four separate combination include Chinese younger children group,
Chinese older children group, U.S. younger children group, and U.S. older children
group. Results are presented in the top rows of Table 6.
Model 1. Model 1 was estimated to predict working memory based on mother’s
authoritative parenting style, authoritarian parenting style and permissive parenting style.
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For each of the four country-age combinations, the assumption for residuals normality
was met. The z scores for skewness (z = skewness/standard error) ranged from -.71 to
1.50, and the z scores for kurtosis (z = kurtosis/standard error) ranged from -1.44 to 1.85.
The assumption for homoscedasticity was met (see Figure 1). While the assumption for
lack of collinearity was met for the data for Chinese children and older U.S. children, one
VIF score for younger U.S. children was slightly above 5 but below the threshold of 10
for concern about multicollinearity impacting the model estimates. Model 1 was
significant only for the younger Chinese children, with mother’s authoritarian parenting
style significantly predicting young children’s working memory (b = -1.47, p = .019). For
the younger Chinese children, their working memory score is expected to decrease by
1.47 when one point increased in mother’s authoritarian parenting style. No significant
effects were found for older Chinese children or the U.S. children.
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Figure 1.
Residual Plots for Children’s Working Memory by Age and Country (Model 1)
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Table 6.
Regression Results for Working Memory
China
U.S.
Younger Children
Older Children
Younger Children
Older Children
Model
Predictor
Coeff
Std.
Test
Coeff Std.
Test Coeff Std.
Test
Coeff Std.
Test
Coeff Stat
Coeff Stat
Coeff Stat
Coeff Stat
1
Authoritative
.84
.33
1.92
-.13
-.06 -.56
.11
.10
.27
-.37
-.15
-.54
Mother
Authoritarian
-1.47
-.48 -2.51*
-.04
-.02
.14
.79
.48
1.05
-.07
-.03
-.10
Parenting Style Permissive
1.23
.31
1.68
.23
.08
.72
-.96
-.57
-1.54
-.44
-.17
-.81
F (3, 26) = 4.36, p =
F (3, 114) = .40, p = F (3, 22) = .92, p =
F (3, 43) = .27, p =
.013, Adj. R2 = .26.
.752, Adj. R2 = -.02. .446, Adj. R2 = -.01.
.847, Adj. R2 = -.05.
2
Authoritative
Father
Authoritarian
Parenting Style Permissive

3
Family
Socioeconomic
Status

Household
Income
Mother’s
Education
Father’s
Education

.02
.01
.05
-.15
-.08 -.78
.26
.22
.45
-.75
-.27
-.99
-.70
-.24
-1.20
-.20
-.09 -.81
-.03
-.02
-.04
.24
.10
.40
.28
.07
.38
.20
.08
.70
.03
.02
.04
-.51
-.19
.41
F (3, 26) = .55, p = .656, F (3, 112) = .47, p = F (3, 22) = .38, p =
F (3, 36) = .81, p =
Adj. R2 = -.05.
.703, Adj. R2 = -.01. .766, Adj. R2 = -.08.
.498, Adj. R2 = -.02.
.07

.07

.35

.05

.06

.58

.33

.35

1.50

-.05

-.05

-.24

.16

.16

.73

.04

.03

.24

-.15

-.13

-.60

-.14

-.09

-.49

.19

.19

.79

-.11

-.10

-.71

-.13

1.10

-.43

.37

.27

1.24

F (3, 26) = 1.17, p =
.340, Adj. R2 = .02.

F (3, 113) = .25, p =
.860, Adj. R2 = -.02.
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F (3, 23) = .84, p =
.488, Adj. R2 = -.02.

F (3, 39) = .60, p =
.617, Adj. R2 = -.03.

Table 6.
Regression Results for Working Memory
Model

Predictor

4
Teacher
Variable

Teacher’s
Behavior

5
Classroom
Variable

Peer
Interaction

China
U.S.
Younger Children
Older Children
Younger Children
Older Children
Coeff
Std.
Test
Coeff Std.
Test Coeff Std.
Test
Coeff Std.
Test
Coeff Stat
Coeff Stat
Coeff Stat
Coeff Stat
.02
.35
1.97 <.01
.05
.56
<.01
.07
.39
-.02
-.20 -1.46
F (1, 28) = 3.90, p = F (1, 119) = .31, p =
.058, Adj. R2 = .09. .579, Adj. R2 = -.01.
.02

.15

.80

F (1, 28) = .63, p = .433,
Adj. R2 = -.01.

.02

.19 2.07*

F (1, 27) = .15, p =
.701, Adj. R2 = -.03.
.02

.32

1.76

F (1, 119) = 4.27, p
F (1, 27) = 3.10, p =
= .041, Adj. R2 = .03. .090, Adj. R2 = .07

Notes. **p < .01. *p < .05.
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F (1, 51) = 2.14, p =
.150, Adj. R2 = .02.
.02

.21

1.56

F (1, 51) = 2.41, p =
.126, Adj. R2 = .03

Model 2. Model 2 was estimated to predict working memory based on father’s
authoritative parenting style, authoritarian parenting style and permissive parenting style.
For each of the four country-age combinations, the assumption for residuals normality
was met. The z scores for skewness ranged from -.59 to .98, and the z scores for kurtosis
ranged from -1.28 to 1.43. The assumption for homoscedasticity was met for model 2
(see Figure 2). While the assumption for lack of collinearity was met for Chinese children
and older U.S. children, two VIF scores for younger U.S. children was slightly above 5
but below the threshold of 10 for concern about multicollinearity impacting the model
estimates. No significant effects were found in model 2 for children from either country,
which indicated that father’s parenting styles did not impact children’s working memory
scores.
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Figure 2.
Residual Plots for Children’s Working Memory by Age and Country (Model 2)

Family socioeconomic status. A multiple linear regression model (Model 3) was
estimated to determine the influence of household income, mother’s education level, and
father’s education level on the working memory scores of children, with separate analysis
by country and child age combinations. For each of the four country-age combinations,
the assumption for residuals normality was met. The z scores for skewness ranged from 1.44 to 1.95, and the z scores for kurtosis ranged from -1.48 to 1.30. The assumption for
homoscedasticity was met for model 3 (see Figure 3). The assumption for lack of
collinearity was met. No significant effects were found in model 3 for children from
either country (see Model 3 in Table 6), which indicates that household income, mother’s
education level, and father’s education level did not impact children’s working memory
scores.
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Figure 3.
Residual Plots for Children’s Working Memory by Age and Country (Model 3)

Teacher’s supportive behaviors. A bivariate linear regression model (Model 4)
was estimated to determine whether the number of teachers’ behavior that support
children’s executive function affects working memory scores of children, with separate
analysis by country and child age combinations. For each of the four country-age
combinations, the assumption for residuals normality was met. The z scores for skewness
ranged from -1.21 to 1.44, and the z scores for kurtosis range from -1.54 to 1.94. The
assumption of homoscedasticity for Chinese younger children group was not easily
assessed (see the first scatter plot in Figure 4) as the predicted scores for this group have
a narrow range of values at the extremes of working memory scores. This may be due to
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the small sample size in Chinese younger children group, and lack of variability in these
children’s working memory scores. All other residual plots indicated that the assumption
of homoscedasticity was met for the other three groups. The assumption for lack of
collinearity was met. No significant effects were found in model 4 for children from
either country (see Model 4 in Table 6), which indicates that teacher’s supportive
behaviors did not impact children’s working memory scores.

Figure 4.
Residual Plots for Children’s Working Memory by Age and Country (Model 4)

Peer interaction. A bivariate linear regression model (Model 5) was estimated to
determine whether the number of peers’ behavior that related to executive function

43

during interaction affects working memory scores of children, with separate analysis by
country and child age combinations. For each of the four country-age combinations, the
assumption for residuals normality was met. The z scores for skewness ranged from -1.38
to 1.34, and the z scores for kurtosis ranged from -1.41 to .87. The assumption of
homoscedasticity for Chinese younger children group was not easily assessed (see the
first scatter plot in Figure 5) as the predicted scores for this group have a narrow range of
values at the extremes of working memory scores. This may be due to the small sample
size in Chinese younger children group, and lack of variability in these children’s
working memory scores. All other residual plots indicated that the assumption of
homoscedasticity was met for the other three groups. The assumption for lack of
collinearity was met. In this case, Model 5 was significant for Chinese older children.
Older children’s working memory scores are expected to increase by .02 with one point
increases in the number of peers’ behavior that was related to executive function during
interaction. No significant effects were found for younger Chinese children or the U.S.
children (see Model 5 in Table 6).
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Figure 5.
Residual Plots for Children’s Working Memory by Age and Country (Model 5)

Inhibitory control.
Country. A One-Way Analysis of Variance (ANOVA) was conducted for the
inhibitory control scores of younger children group to examine whether it differs between
Chinese and U.S. children. The Levene’s test indicated that the assumption of
homogeneity of variance for inhibitory control was met (pyounger children = .310). The Oneway ANOVA revealed that there was no significant difference in younger children’s
inhibitory control between Chinese participants and the U.S. participants, F(1,57) = 3.53,
p = .066.
Parenting style. Two separate multiple linear regression models were estimated to
determine the influence of three parenting styles of mother and father on the inhibitory
control scores of younger children, with separate models for each country. Results are
presented in the top rows of Table 7.
Model 1. Model 1 was estimated to predict inhibitory control score based on
mother’s authoritative parenting style, authoritarian parenting style and permissive
parenting style. For each country, the assumption for residuals normality was met. The z
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scores for skewness ranged from -1.97 to .25, and the z scores for kurtosis range from 1.47 to -.21. The assumption for homoscedasticity was met (see Figure 6). Furthermore,
the assumption for lack of collinearity was met. No significant effects were found for
Chinese or the U.S. younger children groups (see Model 1 in Table 7), which indicates
that mother’s authoritative parenting style, authoritarian parenting style and permissive
parenting style did not impact younger children’s inhibitory control scores.

Figure 6.
Residual Plots for Younger Children’s Inhibitory Control by Country (Model 1)
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Table 7.
Regression Results for Inhibitory Control
Model

Predictor

1
Mother
Parenting
Style

Authoritative
Authoritarian
Permissive

2
Father
Parenting
Style

Authoritative
Authoritarian
Permissive

3
Family
Socioecon
omic
Status

Household
Income
Mother’s
Education
Father’s
Education

China
U.S.
Younger Children
Younger Children
Coeff Std. Coeff Test Stat Coeff Std. Coeff Test Stat
.32
.04
.19
1.05
.27
.67
.56
.06
.24
2.44
.42
.89
-4.27
-.33
-1.45 -.1.59
-.26
-.66
F (3, 25) = .92, p = .444, Adj.
F (3, 20) = .36, p = .786, Adj.
R2 =- .01.
R2 = -.09.
.47
.08
.39 -3.69
-.92
-1.97
-.50
-.05
-.25
-.61
-.10
-.26
-3.02
-.25
-1.24 -6.16
-1.01
-2.28*
F (3, 25) = .78, p = .519, Adj.
F (3, 20) = 2.13, p = .129, Adj.
R2 = -.03.
R2 = .13.
.68

.21

.95

-.10

-.03

-.13

.72

.22

.95

1.50

.28

1.24

-.58

-.17

-.17

-.69

-.18

-.72

F (3, 25) = .73, p = .545, Adj.
R2 = -.03.
4
Teacher
Variable

Teacher’s
Behavior

5
Peer
Classroom Interaction
Variable

.04

.18

.93

F (1, 27) = .86, p = .361, Adj.
R2 = -.01
.04

.11

.56

F (1, 27) = .31, p = .581, Adj.
R2 = -.03.

F (3, 21) = .68, p = .573, Adj.
R2 = -.04.
-.01

-.07

F (1, 25) = .11, p = .744, Adj.
R2 = -.04.
.07

.27

1.40

F (1, 25) = 1.95, p = .175, Adj.
R2 = .04.

Notes. **p < .01. *p < .05.

Model 2. Model 2 was estimated to predict inhibitory control score based on
father’s authoritative parenting style, authoritarian parenting style and permissive
parenting style. For each country, the assumption for residuals normality was met. The z
scores for skewness ranged from -2.27 to .08, and the z scores for kurtosis ranged from
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-.33

-.09 to -.43. The assumption for homoscedasticity was met (see Figure 7). While the
assumption for lack of collinearity was met for Chinese younger children, two VIF scores
for younger U.S. children were slightly above 5 but below the threshold of 10 for concern
about multicollinearity impacting the model estimates. No significant effects were found
for Chinese or U.S. younger children (see Model 2 in Table 7), which indicates that
father’s authoritative parenting style, authoritarian parenting style and permissive
parenting style did not impact children’s inhibitory control scores. However, out of the
three predictor variables, father’s permissive parenting style significantly predicted U.S.
younger children’s inhibitory control score (b = -6.16, p = .034), which indicates that
younger children’s inhibitory control score is expected to decrease by 6.16 when one
point increased in father’s permissive parenting style, holding other variables constant.
This model explained 13% of the variation in children’s inhibitory control scores around
its mean.

Figure 7.
Residual Plots for Younger Children’s Inhibitory Control by Country (Model 2)
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Family socioeconomic status. A multiple linear regression model (Model 3) was
estimated to determine the influence of household income, mother’s education level, and
father’s education level on the inhibitory control scores of younger children, with
separate analysis by country. For each country, the assumption for residuals normality
was met. The z scores for skewness ranged from -1.81 to .53, and the z scores for kurtosis
ranged from -1.07 to -.80. The assumption for homoscedasticity was met (see Figure 8).
Furthermore, the assumption for lack of collinearity was met. No significant effects were
found in model 3 for younger children from either country (see Model 3 in Table 7),
which indicates that household income, mother’s education level, and father’s education
level did not impact younger children’s inhibitory control scores.

Figure 8.
Residual Plots for Younger Children’s Inhibitory Control by Country (Model 3)

Teacher’s supportive behavior. A bivariate linear regression model (Model 4)
was estimated to determine whether the number of teacher’s behavior that support
children’s executive function affects inhibitory control scores of younger children, with
separate analysis by country. For each country, the assumption for residuals normality
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was met. The z scores for skewness ranged from -2.47 to .17, and the z scores for kurtosis
ranged from -1.46 to -.59. The assumption of homoscedasticity for Chinese younger
children group was not easily assessed (see the first scatter plot in Figure 9) as the
predicted scores for this group have a narrow range of values at the extremes of
inhibitory control scores. This may be due to the small sample size in Chinese younger
children group, and lack of variability in these children’s inhibitory control scores. The
other residual plot indicated that the assumption of homoscedasticity was met for the
other three groups. The assumption for lack of collinearity was met. No significant
effects were found in model 4 for children from either country (see Model 4 in Table 7),
which indicates that teacher’s supportive behaviors did not impact younger children’s
inhibitory control scores.

Figure 9.
Residual Plots for Younger Children’s Inhibitory Control by Country (Model 4)

Peer interaction. A bivariate linear regression model (Model 5) was estimated to
determine whether the number of peers’ behaviors that related to executive function
during interaction affects inhibitory control scores of younger children, with separate
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analysis by country. For each country, the assumption for residuals normality was met.
The z scores for skewness ranged from -2.25 to .32, and the z scores for kurtosis ranged
from -1.52 to -.77. The assumption of homoscedasticity for Chinese younger children
group was not easily assessed (see the first scatter plot in Figure 10) as the predicted
scores for this group have a narrow range of values at the extremes of inhibitory control
scores. This may be due to the small sample size in Chinese younger children group, and
lack of variability in these children’s inhibitory control scores. The other residual plot
indicated that the assumption of homoscedasticity was met for the other three groups. The
assumption for lack of collinearity was met. No significant effects were found for
children from either country (see Model 5 in Table 7), which indicates that peers’
behaviors that related to executive function during interaction did not impact younger
children’s inhibitory control scores.

Figure 10.
Residual Plots for Younger Children’s Inhibitory Control by Country (Model 5)
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Cognitive flexibility.
Country and age. Due to the dichotomous nature of the scoring for cognitive
flexibility, a Chi-squared test was used to evaluate a country effect, with separate tests for
each age group. The analyses for both age groups met the assumption for expected cells
less than 5. The Chi-squared test revealed that there was no association between country
and younger children’s cognitive flexibility, 2(1) = 2.82, p = .143. No association was
found between country and older children’s cognitive flexibility, 2(1) = .41, p = .572.
Figure 11 presents the number of children who passed or failed cognitive flexibility task
by age and country.

Figure 11.
Number of Children Passed or Failed Cognitive Flexibility Task by Age and Country

Parenting style. Two separate logistic regression models explored the influence
of the three parenting styles scores of mother and father on the likelihood that children
passed the last phase of cognitive flexibility task, with four separate analyses for each
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country and child age combination for each model, including Chinese younger children
group, Chinese older children group, U.S. younger children group, and U.S. older
children group. Results are presented in the top rows of Table 8.
Model 1. Model 1 was estimated to predict the likelihood that children passed the
last phase of cognitive flexibility task based on mother’s authoritative parenting style,
authoritarian parenting style and permissive parenting style. The test of the full model on
younger Chinese children versus a model with intercept only was statistically significant
(see Table 8). The model was able to classify 76.7% of participants, with a 13.4%
improvement over the intercept-only model. With respect to the individual coefficients,
analyses revealed that mother’s authoritarian parenting style significantly predicted the
probability of a participant passing the last phase of cognitive flexibility task, b = 3.90, p
= .037. Specifically, children with mothers with higher authoritarian style scores are more
likely to pass the cognitive flexibility task, OR = 49.41. Mother’s permissive parenting
style score significantly predicted the probability of a participant passing the last phase of
cognitive flexibility task, b = -4.34, p = .034. Specifically, children with permissive
mothers are less likely to pass the cognitive flexibility task, OR = .01. Mother’s
authoritative parenting style was not a significant predictor, b = .80, p = .392. No
significant effects were found in the model for older Chinese children or U.S. children.
Model 2. Model 2 was estimated to predict the likelihood that children passed the
last phase of cognitive flexibility task based on father’s authoritative parenting style,
authoritarian parenting style, and permissive parenting style scores. No significant effects
were found in the model for the Chinese or U.S. children (see model 2 in Table 8).
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Table 8.
Logistic Regression Results for Cognitive Flexibility
China
Model
Predictor
Younger Children
Older Children
Coeff SE
eB
Coeff SE
eB
Coeff
Coeff
1
Authoritative
.80
.93
2.22
-.72
.79
.49
Mother
Authoritarian 3.90* 1.87 49.41
-.65
.66
.52
Parenting Style Permissive
-4.34* 2.05
.01
-.08
.97
.93
2 (3) = 9.29, p =
2 (3) = 1.68, p =
.026, Nagelkerke R2
.641, Nagelkerke R2
=.36.
=.03.
2
Authoritative
Father
Authoritarian
Parenting Style Permissive

3 Family
Household
Socioeconomic Income
Status
Mother’s
Education
Father’s
Education

U.S.
Younger Children
Older Children
Coeff SE
eB
Coeff SE
eB
Coeff
Coeff
-.03
1.02
.98
1.28
1.56
3.58
1.31
1.78 3.69
1.29
1.79
3.64
-.83
1.47
.44
.68
1.29
1.98
2 (3) = .93, p = .819, 2 (3) = 1.36, p = .716,
Nagelkerke R2 =.06.
Nagelkerke R2 =.06.

.76
.62
2.14
-.85
.65
.43
-.77
1.49
.47 -1.16
1.71
.31
-.44
.98
.64
-.11
.68
.89
1.92
1.89 6.85
.51
1.52
1.67
1.33 1.39
3.79 -1.39
.83
.25 -2.36
2.06
.10
-.28
1.27
.76
2 (3) = 2.67, p =
2 (3) = 3.98, p =
2 (3) = 2.15, p =
2 (3) = 1.63 p = .652,
.445, Nagelkerke R2
.264, Nagelkerke R2
.543, Nagelkerke R2
Nagelkerke R2 =.08.
=.12.
=.08.
=.13.
.39

.38

1.48

-.12

.30

.86

.22

.47

1.25

-.08

.50

.93

.23

.38

1.25

-1.11

.60

.33

-.02

.53

.98

-.15

.78

.86

-.59

.47

.55

1.04

.48

2.84

.63

.63

1.67

-.06

.78

.94

2 (3) = 2.18, p =

2 (3) = 5.41, p =

2 (3) = 2.16, p =

2 (3) = .19 p = .980,

.535, Nagelkerke R2
=.10.

.144, Nagelkerke R2
=.10.

.540, Nagelkerke R2
=.13.

Nagelkerke R2 =.01.
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Table 8.
Logistic Regression Results for Cognitive Flexibility
China
Model

Predictor

4
Teacher
Variable

Teacher’s
Behavior

5 Classroom
Variable

Peer
Interaction

U.S.

Younger Children
Older Children
Younger Children
Older Children
Coeff SE
OR
Coeff SE
OR
Coeff SE
OR
Coeff SE
OR
Coeff
Coeff
Coeff
Coeff
-.02
.02
.98
.002
.02 1.00
-.02
.02
.98
-.03
.02
.97

2 (1) = .78, p = .378,

2 (1) = .01, p = .909,

2 (1) = 1.09, p =

2 (1) = 1.68 p = .195,

Nagelkerke R2 =.04.

Nagelkerke R2 <.001.

.296, Nagelkerke R2
=.06.

Nagelkerke R2 =.06.

-.04

.04

.96

.04

.02

1.04

.23

.04

1.02

.06*

.03

1.07

2 (1) = 1.47, p =

2 (1) = 3.21, p =

2 (1) = .44, p = .508,

2 (1) = 6.03 p = .014,

.225, Nagelkerke R2
=.07.

.073, Nagelkerke R2
=.06.

Nagelkerke R2 =.03.

Nagelkerke R2 =.20.

Notes. *p < .05.
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Family socioeconomic status. A logistic regression model (Model 3) was
estimated to determine the influence of household income, mother’s education level, and
father’s education level the likelihood that children passed the last phase of cognitive
flexibility task, with separate analysis by country and child age combinations. No
significant effects were found in model 3 for the Chinese or U.S. children (see Model 3 in
Table 8).
Teacher’s supportive behavior. A logistic regression model (Model 4) was
estimated to determine the influence of the number of teacher’s behavior that support
children’s executive function on the likelihood that children passed the last phase of
cognitive flexibility task, with separate analysis by country and child age combinations.
No significant effects were found in model 4 for the Chinese or the U.S. children (see
Model 4 in Table 8).
Peer interaction. A logistic regression model (Model 5) was estimated to
determine the influence of the number of peers’ behavior that related to executive
function on the likelihood that children passed the last phase of cognitive flexibility task,
with separate tests by country and child age. The test of the full model on U.S. older
children versus a model with intercept only was statistically significant (see Model 5 in
Table 8). The model was able to classify 88.7% of participants, with a 1.9% improvement
over the intercept-only model. Peer behaviors that are related to executive function
significantly predicted the probability of a participant passing the last phase of cognitive
flexibility task, b = .06, p = .033. Specifically, children who engaged in peer interactions
that reveal more executive function related behaviors are more likely to pass the
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cognitive flexibility task, OR = 1.07. No significant effects were found in the model for
the Chinese children or U.S. younger children.
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Chapter Five: Discussion
Chapter five presents discussion of the results found in the present study. The
organization of this final chapter is as follows: first, a summary is provided to reorient the
reader to the main focus of the study; second, discussion is provided connecting the
research questions to the findings in the current study, which includes relating the main
findings to existing theories and research on young children’s executive function and the
sociocultural factors that impact young children’s executive functions; third, a discussion
is provided around the limitations, implications, and suggestions for future research; and
lastly, a conclusion is presented that ties everything together.
Summary
The present study was conducted to explore the sociocultural variations in
Chinese and U.S. young children’s executive function through their interactions with
parents at home, and through their interactions with teachers and peers at school. For this
purpose, the main components of working memory, inhibitory control, and cognitive
flexibility were used as the components of executive function, and as the dependent
variables in all models. Further, it was examined whether these three components of
executive function differ between young children from China and the U.S. The
relationships between parenting style and executive function, the relationship between
socioeconomic status and executive function, the relationship between teacher’s
supportive behaviors and executive function, and the relationship between peer
interactions and executive function were also examined. In turn, relationship patterns
were examined between Chinese participants and U.S. participants. The main conceptual
framework guiding the present study was Hinde’s (1992) hierarchy of social complexity
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theory, which posits that an individual is influenced by different sociocultural structures
that comprise interactions, relationships, groups, and society. Under the main conceptual
framework, other theories that were used in the present study include: a) the hierarchical
view of executive function, which considers executive function as a unitary construct
with independent components (Miyake et al., 2000), b) mother’s and father’s parenting
styles (Baumrind, 1991), teacher’s supportive behavior, and peer interaction as direct
social influences (Moreno et al., 2017), and culture as indirect influences on young
children’s executive function. Further, social learning theory (Bandura & Walters, 1963)
and the constructive perspective (Rogoff, 1990; Vygotsky, 1978) were used as
complementary theories to support the main analyses.
In the present study, 151 preschool and kindergarten-aged children from China
and 82 preschool and kindergarten-aged children from the U.S. were recruited, in
addition to one of their parents, and their teachers. Participating children completed three
tasks that measured working memory, inhibitory control, and cognitive flexibility. They
were also video-recorded by the primary investigator during center time as the measure
of the numbers of peer interactions that demonstrated executive function related
behaviors. Participating parents completed a parenting style questionnaire with
demographic information including yearly household income and parents’ educational
levels. Participating teachers were also video-reordered by the primary investigator
during center time as the measure of the numbers of teacher’s supportive behavior. These
data were collected to explore the following research questions:
1.

RQ1: Does executive function differ between Chinese and U.S. children?
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The group means of participating children’s scores on working memory, inhibitory
control and cognitive flexibility were examined separately by country and by age
group. Specifically, a series of one-way ANOVA’s for working memory and
inhibitory control were conducted, and a separate Chi-square test was conducted for
cognitive flexibility, with country as the independent variable and separate tests for
each age group.
2.

RQ2: How does home environment impact young children’s executive function?
This question was divided into three sub-questions:
2.1. How does mother’s parenting style impact Chinese and U.S. children’s executive
function?
The influences of mother’s authoritative, authoritarian, and permissive parenting
styles on Chinese and U.S. younger and older children groups’ scores on working
memory, inhibitory control, and cognitive flexibility were examined. Specifically,
a series of multiple linear regressions were conducted to explore the influence on
working memory and inhibitory control, with separate tests for country and each
age group. A logistic regression model was estimated to determine the impact on
cognitive flexibility, with separate tests for country and each age group.
2.2. How does father’s parenting style impact Chinese and U.S. children’s executive
function?
To answer this question, I examined the influence of father’s authoritative,
authoritarian, or permissive parenting styles on Chinese and U.S. younger and
older children groups’ scores on working memory, inhibitory control, and
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cognitive flexibility. The same regression models were used as those in question
2.1.
2.3. How does family socioeconomic status impact Chinese and U.S. children’s
executive function?
To answer this question, I examined the influence of family yearly income,
mother’s educational level and father’s educational level on Chinese and U.S.
younger and older children groups’ scores on working memory, inhibitory control,
and cognitive flexibility. The same models as the ones used in question 2.1 were
used.
3.

RQ3: How does school environment impact young children’s executive function?
This question was divided into two sub-questions.
3.1. How does teacher’s behavior impact Chinese and U.S. children’s executive
function?
To answer this question, I looked into the relationship between teachers’
supportive behavior and children’s scores on working memory and inhibitory
control by using two bivariate linear regression models, and a logistic regression
model for cognitive flexibility, with separate tests for country and each age group.
3.2. How does peer interaction impact Chinese and U.S. children’s executive function?
The same models were used as the one’s in question 3.1.

4.

RQ4: How does culture influence the relationship between parenting style, teacher’s
behavior, peer interaction and young children’s executive function?
I responded this question by synthesizing the findings made in the responses to
research question two and three.
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Discussion of Research Questions and Results
In the next few sections, the main discussion of the chapter is provided and is
organized accordingly: research questions, main findings associated with each research
question, and then how those findings relate to existing literature around sociocultural
influences on children’s executive function.
RQ1: Does executive function differ between Chinese and U.S. young
children? Results of the one-way ANOVA on children’s working memory scores
showed that indeed significant differences existed between the Chinese and U.S. younger
children group. Specifically, the younger children in China had significantly higher
scores on working memory compared to the U.S. children from same age group.
This result is consistent with previously reported findings that young children
from Asian countries typically do better on executive function tasks than their Western
counterparts (Ellefson et al., 2017; Lewis et al., 2009; Sabbagh et al., 2006). As the mean
scores shown in Table 2 demonstrate, Chinese participants performed better on most
executive function tasks compared to the U.S. participants, especially with the significant
differences on working memory scores. This finding has been interpreted as reflections of
the differences in socialization goals and cultural practices for each country, respectively
(Ellefson et al., 2017). For example, Asian children appear to be more likely to receive
instructions for self-control from caregivers at very early ages, and they continue to
experience intensive practice on controlling their attention or inhibit certain behaviors in
schools (Lan et al., 2011). In addition, similar findings were supported by a
neurophysiological study that compared five-year-old European-Canadian with ChineseCanadian children’s executive function using fMRI (Lahat, Todd, Mahy, Lau, & Zelazo,
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2010). That research showed that Chinese-Canadian children revealed more activation in
the areas in the prefrontal cortex when they were working on executive function tasks,
which can be considered as a reliable marker of both effortful inhibition and effortful
approach.
However, previous cross-cultural studies on young children’s executive function
showed that the difference on working memory was not significant (Lan et al., 2011).
Conversely, the present study did demonstrate a significant difference between Chinese
and U.S. young children’s working memory scores. One possible reason for this could be
the use of different measurements for testing working memory in the previous study. In
that study, children were required to listen to a set of sentences from the researchers,
which missed the last word in each sentence. Then they needed to complete each
sentence by saying the missing word. In the end of each set, they were asked to recall all
of the missing words in each set (Lan et al., 2011;Towse, Hitch, & Hutton, 2002). While
in the present study, children were required to look at sets of pictures and to choose only
the one they had not chosen yet. Baddeley’s (1986, 2000) model of working memory
posits that there are two storage buffers for working memory, which are phonological
loop and visual-spatial sketchpad. The phonological loop stores auditory information, and
the visual-spatial sketchpad stores visual-spatial information. The task used in the Lan et
al. (2011) study targeted on measuring the ability of storing auditory information, while
the task used in the present study targeted measuring the ability of storing visual-spatial
information. Thus, the present study measured a different component of working memory
compared to that previous study. In addition, according to the hierarchical view of
executive function (Miyake et al., 2000), the components of executive function are
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separable but moderately correlated. These components have a common underlying
mechanism, which is attention. Working memory refers to the ability to hold information
in the mind, while also updating and manipulating information (Diamond, 2001).
Baddeley’s (2000) model of working memory proposed that the central executive system
of working memory is attention (Garon et al., 2008). Thus, as Asian children were more
likely to be taught self-control and controlling of their attention, this may be the very
likely reason why Chinese young children performed better on the working memory task.
RQ2: How does home environment impact young children’s executive
function? The first set of investigations around this question was to examine the
influence of mother’s parenting styles, including authoritative, authoritarian, and
permissive styles on Chinese and U.S. children’s executive function. The results showed
that the model with mother’s parenting styles did have a significant impact on Chinese
younger children’s working memory scores. In particular, a mother’s authoritarian
parenting style significantly and negatively predicted younger children group’s working
memory scores. It indicated that children with an authoritarian mother would have lower
working memory scores. In addition, analyses on cognitive flexibility revealed that a
mother’s authoritarian parenting style significantly and positively predicted Chinese
younger children group’s cognitive flexibility scores. Thus, Chinese younger children
with an authoritarian mother tended to have higher cognitive flexibility scores. Lastly, the
same model also revealed that mother’s permissive parenting style significantly and
negatively predicted Chinese younger children group’s cognitive flexibility scores.
Specifically, Chinese younger children with a permissive mother tended to have lower
cognitive flexibility scores.
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These overall findings support the idea that parenting style plays an important role
in children’s executive function (Fay-Stammbach et al., 2014), at least with respect to the
younger Chinese children. However, the conflicted findings on mother’s authoritarian
parenting style is worth noting. The present study shows that Chinese children with an
authoritarian mother tended to perform worse on the working memory task, but they
tended to perform better on the cognitive flexibility task. An authoritarian parenting style
is characterized by high parental control, verbal hostility, restrictiveness and seeking
punitive discipline strategies (Robinson et al., 2001). This type of parenting style has
been shown to have positive and negative effects in research, which is certainly supported
by present findings. For example, in one longitudinal research study that focused on the
influence of parenting style on children’s behavioral inhibition showed that an
authoritarian parenting style was associated with better behavioral inhibition and control,
and the majority of participants were Caucasian from middle to upper middle class homes
in U.S. (Williams et al., 2009). Another research study showed that higher monitoring
and lowered discipline were associated with better inhibition development in children
(Roskam et al., 2014). These results are supported in the present study.
There are several possible conclusions to be taken from the findings as they relate
to the impact of mother’s authoritarian parenting style on child’s executive function.
First, as the present study reveals, young children with an authoritarian mother tended to
have lower working memory scores. In young children, working memory can be shown
as the ability to keep in mind the information they need to complete a task. Young
children may experience problems with working memory if they frequently lose track of
tasks or have difficulty following multistep directions. Unfortunately, some parents may
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interpret young children’s failing to following directions as misbehavior, and they may
use punishment or verbal hostility to discipline the children. The children may already
experience frustration if they are struggling with working memory, the situation may be
worsened with parents’ harshness and strictness. Therefore, especially for young
children, whose working memory is at the very early development period, authoritarian
parenting could be harmful.
Second, the present study also revealed that young children with authoritarian
mother were more likely to perform better on cognitive flexibility task. Cognitive
flexibility can be considered as the skills to find different solutions to a problem if an old
solution does not work. It requires the ability of shifting attention, rules, or response,
which needs children to inhibit the previous tendency. This ability starts to develop
around age three (Vandenbroucke et al., 2017). As has been shown previously,
authoritarian mothers are more likely to command children to do things with
directiveness. For younger children who just start the development of this ability, parents’
control and directiveness could provide them more opportunities to practice inhibiting
current behavior and shifting of attention, rules or response towards certain goals. As
Baumrind (1971) proposed, children of authoritarian parents are many times selfcontrolled. Thus, young children with an authoritarian mother may perform better on
cognitive flexibility task.
In addition, the present research shows that children with a permissive mother
tended to preform worse on the cognitive flexibility task. A permissive mother is
characterized as showing inconsistency in discipline and ignorance of child misbehaviors
(Robinson et al., 2001). Baumrind (1971) suggested that children of permissive parents
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are usually low in self-control and self-reliance. Thus, the current finding supports this
conclusion.
The second set of investigations around this question was to examine the
influence of father’s parenting styles, including authoritative, authoritarian, and
permissive styles on Chinese and U.S. children’s executive function. Present results
showed that father’s permissive parenting style significantly and negatively predicted
U.S. younger children group’s inhibitory control score. It indicated that children with a
permissive father will have lower inhibitory control scores. This finding is aligned with
previous research on the father’s role in development of children’s executive function
(Meuwissen & Carlson, 2015). In this case, this previous research showed that father’s
higher monitoring over children was associated with development of inhibition capacities
(Roskam et al., 2014).
The third set of investigations related to this question was to examine the
influence of household income and parents’ education levels on Chinese and U.S.
children’s executive function, which was used as a proxy for socioeconomic status. In the
present study, results showed that there was no significant influence of socioeconomic
status factors on children’s executive function.
RQ3: How does school environment impact young children’s executive
function? The first set of investigations around this question aimed to examine the
influence of teacher’s supportive behaviors on Chinese and the U.S. children’s executive
function. The results showed that there were no significant influences of these factors on
children’s executive function.

67

The second set of investigations around this question aimed to examine the
influence of peer interactions on Chinese and U.S. children’s executive function. The
results showed that the number of peers’ behavior that related to executive function
during interaction significantly and positively predicted Chinese older children group’s
working memory scores and the U.S. older children group’s cognitive flexibility scores.
In other words, the greater the number of executive function related behaviors revealed
during peer interaction, the higher executive function scores the children will have.
Peer as a supporter for children’s development has been researched for decades
(Harris, 2016; Jackson & Campbell, 2009). From a constructivist view, children can
achieve a new level of understanding through transformation of participation, which they
develop through interacting and being supported by peers who have a similar focus or
purpose in the context of shared events and interests (Cullen, 2001; Rogoff, 1990). In
addition, social learning theory also emphasize the importance of learning from peer as a
model (Bandura & Walters, 1963). Peer influence is different than teacher and parent
influence in that the ways that their developmental levels are similar, and as such, they
have the potential to reduce stress while interacting with each other, and can serve as
achievable role models. In addition, previous research shows that as more executive
function related behaviors occurred during peer interaction, such as planning, switching
rules, and resolving cognitive dissonance, the more opportunities for children to practice
these executive function related skills and enhance their executive function (Moreno et
al., 2017).
RQ4: How does culture influence the relationship between parenting style,
teacher’s behavior, peer interaction and young children’s executive function? The
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findings of present research reveal both similarities and differences on the relationships
between parenting style, peer interaction and Chinese and U.S. children’s executive
function. First, the number of authoritative mothers and fathers are the largest among the
three parenting styles for both Chinese and U.S. participants. Previous research has
consistently found that Chinese parents have a tendency to be more authoritarian with
their children, which is often characterized by low warmth and high control (Pearson &
Rao, 2003; Wang & Phinney, 1998; Yu & Gamble, 2008). More recent research has
shown that parents of a “new generation” are demonstrating a greater tendency to adopt
an authoritative parenting style when interacting with their children, as shown in Table 3.
Second similarity across cultures is that as shown in the present study, engaging in peer
interaction that involves executive function related behaviors were associated with better
executive function development for both Chinese and U.S. older preschool and
kindergarten aged children. Previous research conducted in U.S. found that peer selfregulation level influenced young children’s own self-regulation (Montroy et al.,2016).
And another research conducted in China found that young children’s executive function
was significantly associated with active engaging in social interactions and prosocial
behaviors with peers (Wei, 2019). Therefore, peer influence has been found in both
countries.
With regard to cultural differences, the influences of mother’s parenting style
were only found among Chinese participants. The influences of father’s parenting style
were only found among U.S. participants. Even though the correlation between mother’s
and father’s parenting style of both countries were moderate to high, the roles that
mothers and fathers play in each culture are different. Asian mothers usually engage more
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in both rational and punitive disciplining than fathers and they spend more time with
children when compared to fathers (Luo et al., 2013). This could be one possible reason
why Chinese father’s influence was not significant in the present study. In comparison,
studies examining the role of fathers in parenting in the U.S. father’s suggest that fatherchild interactions are unique compared to mother’ s interaction. For example, as fatherchild interactions are relatively high in arousal and excitement level, which may be more
cognitively stimulating (Grossman et al., 2008; Meuwissen & Calrson, 2015). Therefore,
this might be the reason why the influence of the U.S. father’s parenting style was
significant in the present study.
In conclusion, to briefly summarize the findings of all research questions, first,
Chinese participants performed better on the majority of executive function tasks
compared to the U.S. participants, especially with the significant differences on working
memory scores. Second, mother’s parenting style and father’s parenting style both impact
children’s executive function. Specifically, a mother’s authoritarian parenting style
negatively predicted younger Chinese children group’s working memory scores, whereas
it positively predicted Chinese younger children group’s cognitive flexibility scores. A
mother’s permissive parenting style negatively predicted Chinese younger children
group’s cognitive flexibility scores. In addition to mother’s parenting style, a father’s
permissive parenting style negatively predicted U.S. younger children groups’ inhibitory
control scores. Family socioeconomic status was not a significant predictor of children’s
executive function. Third, peer interaction that involves executive function related
behaviors were associated with better executive function development for both Chinese
and U.S. older children group. Teacher’s support was not a significant predictor. Fourth,

70

culture indeed plays a role in the relationship between parenting style and executive
function.
Limitations of the Present Study
Like any study, although the results did yield significant insights, the present
study is not without its limitations. First, the measurements of working memory,
inhibitory control, and cognitive flexibility did not include participant’s response time.
As the measurement of executive function, the combination of accuracy and response
time may be more valid (Weintraub et al., 2013). Second, the measurement of teacher’s
supportive behaviors and peer interaction were based on observation. Even though two
bilingual investigators reached an acceptable level of interrater reliability, the results may
still biased during the recording process. Since during recording process, it is based on
the primary investigator’s decision to pick the teacher-child interactions and peer
interactions that needs to be recorded. Third, the measurement of parenting style uses a
self-reported questionnaire, which may be biased due to some parents may respond to the
questions out of social desirability, instead of what their real experiences were (Van de
Mortel, 2008). Fourth, there may be other sociocultural factors that impact children’s
executive functions at classroom level and school level, and that were not accounted for
in the present study. Specifically, it should be noted that since students are nested in
classrooms, schools, and even districts, these influences are not accounted for in the
present study. On this final point, however, it should be pointed out that due to the
limited number of participants, multilevel modeling analyses could not be conducted.
Hence, a comprehensive understanding of the possible sociocultural factors could not
fully be identified with the data collected in the present study.
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An additional limitation included only focusing on parenting of mothers and
fathers, with the exclusion of other major caregivers such as grandparents. Research has
found that over a third of grandparents in China engage in grandparenting practice
(Zhang, 2010), which reveals the need to better understand their role in children’s
executive function development. Lastly, only the number of teacher’s supportive
behaviors and the number of executive function related behaviors displayed during peer
interactions were used as independent variables, however, a richer understanding could
be accomplished by better understanding the type or kind of these behaviors. Therefore,
the results may not fully capture the actual roles of teacher and peer.
Implications and Future Research
Despite the noted limitations in the present study, there are some important
implications that can be gleaned from present results and can have implications for future
research in this area. First, future research could recruit more participants in order to
examine multilevel effects that children are nested in, so that deeper understanding
around sociocultural nuances between Chinese and U.S. participants may be found
through comparison. Second, it would be interesting to see other factors at classroom
levels that may also contribute to children’s executive function. One way is to include the
types of teachers’ behaviors and peer behaviors during teacher-student interaction and
peer interactions. The observation protocols of PSEF-T and PSEF-C (Moreno et al.,
2017) used in the present study comprise types of teachers’ supportive behaviors and peer
behaviors, such as teacher’s meta-cognitive support form PSEF-T, and children’s metacognitive language and narrative talk from PSEF-C. However, the observation data used
in the analyses of present study only included the number of all behaviors measured,
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excluded the number of behaviors within each type. Including the types of those
behaviors in future study could be helpful to explore what types of teacher’s supportive
behavior are more beneficial for children’s development of executive function, and what
types behaviors exhibited during peer interactions are more beneficial for children’s
development of executive function. A second way is to include other contextual factors
such as the class schedule during the day, the quality of the program, and so on. It would
be interesting to look into the sociocultural variations through these contextual factors.
The findings of present study supported the importance of “nurture” on young
children’s executive function from both mothers and fathers, teachers and peers;
however, again, it must be noted that these differed by cultural sample. Further, it
provided evidence that the development of executive function does not only rely on the
process of biological maturation, but also depends on children’s sociocultural interactions
within their direct environment (family and school) and indirect environmental system
(culture and society). Thus, parents and educators can be better aware and utilize their
influence on children’s development.
Conclusion
The present study was aimed to examine the differences between Chinese and
U.S. young children’s executive function, and explored the sociocultural variations in
Chinese and U.S. young children’s executive function through their interactions with
parents at home, and through their interactions with teachers and peers at school. The
main conceptual framework guiding the present study was Hinde’s (1992) hierarchy of
social complexity theory. Under the main conceptual framework, other theories used in
the present study includes: a) the hierarchical view of executive function (Miyake et al.,
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2000), b) mother’s and father’s parenting styles (Baumrind, 1991), teacher’s supportive
behavior, and peer interaction as direct social influences (Moreno et al., 2017), and
culture as indirect influences on young children’s executive function. In particular, I
applied social learning theory (Bandura & Walters, 1963) and constructive perspective
(Rogoff, 1990; Vygotsky, 1978), as the main theories to support the analyses.
The results inform that Chinese children performed better on most executive
function tasks compared to their U.S. counterparts, especially on the working memory
task where a significant difference was found between the groups. Additional results
indicated that mothers and fathers played different roles in their children’s development
of executive function; and furthermore, the parental interactions supported their
children’s development of executive function differently for the two groups. In addition,
peer also supported children’s development of executive function during interactions.
One of the most important implication from the present research is that it is
important to consider sociocultural antecedents that impact children’s development of
executive function in order to better understand how executive function develops in
young children. Therefore, the assumption that children’s development of executive
function is a co-constructed process that situates within its specific sociocultural system
should be considered. Implications of the present findings provide insights for parents
and educators to better understand and assist in the development of executive function
among young children.
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Appendix A: Parenting Style and Dimensions Questionnaire
Parent Questionnaire
Dear Parent,
Please take approximately 20 minutes of your time to complete the questionnaire (two pages)
after you signed the form of Parental Consent for Research. Your time and support is greatly
appreciated.
1. Child’s Name：______________________
2. Child’s Birth Year： ☐2012

☐2013

☐2014

☐2015

☐2016

☐2017
3. Child’s Birth Month：
☐January

☐February

☐March

☐April

☐May

☐June

☐July

☐August

☐September

☐October

☐November

☐December

4. Child’s Gender： ☐Male

☐Female

5. Your Relationship to the Child: ☐I am the mother

☐I am the father

6. Your Household Annual Income:
☐Less than $30,000

☐ $30,000 - $60,000

☐ $60,000 - $90,000

☐ $90,000 - $120,000

☐ More than $120,000

7. Please choose the highest degree or level of school you and your spouse have completed:
YOU:
☐Less than high school
☐High school diploma or equivalent
☐Some college, including
vocational/technical
☐Bachelor’s degree
☐Master’s degree or above

YOUR SPOUSE:
☐ Less than high school
☐High school diploma or equivalent
☐Some college, including
vocational/technical
☐Bachelor’s degree
☐Master’s degree or above

8. Please use the numbers below to make two ratings (from1-5, 1=Never, 5= Always) for each
item; (1) rate how often your spouse exhibits this behavior with your child and (2) how often you
exhibit this behavior with your child.
SPOUSE EXHIBITS BEHAVIOR:
1= Never
2= Once In Awhile
3= About Half of the Time
4= Very Often
5= Always

I EXHIBIT THIS BEHAVIOR:
1= Never
2= Once In Awhile
3= About Half of the Time
4= Very Often
5= Always

For Example: ［Spouse］［I］
___4___ __5__ [He/she] [I] encourage our child to talk about the child’s troubles.
［Spouse］［I］
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
［Spouse］［I］
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

[He/she] [I] encourage our child to talk about the child’s troubles.
[He/she] [I] guide our child by punishment more than by reason.
[He/she] [I] know the names of our child’s friends.
[He/she] [I] find it difficult to discipline our child
[He/she] [I] give praise when our child is good.
[He/she] [I] spank when our child is disobedient.
[He/she] [I] joke and play with our child.
[He/she] [I] withhold scolding and/or criticism even when our child acts contrary to our wishes.
[He/she] [I] show sympathy when our child is hurt or frustrated.
[He/she] [I] punish by taking privileges away from our child with little if any explanations.
[He/she] [I] spoil our child.
[He/she] [I] give comfort and understanding when our child is upset.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

______ ______

30.

______
______
______
______
______
______
______
______
______
______

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

______
______
______
______
______
______
______
______
______
______

[He/she] [I] yell or shout when our child misbehaves.
[He/she] [I] is/am easy going and relaxed with our child.
[He/she] [I] allow our child to annoy someone else.
[He/she] [I] tell child our expectations regarding behavior before the child engages in an activity.
[He/she] [I] scold and criticize to make our child improve.
[He/she] [I] show patience with our child.
[He/she] [I] grab our child when he/she is being disobedient.
[He/she] [I] state punishments to our child and does not actually do them.
[He/she] [I] is/am responsive to our child’s feelings or needs.
[He/she] [I] allow our child to give input into family rules.
[He/she] [I] argue with our child.
[He/she] [I] appear confident about parenting abilities.
[He/she] [I] give our child reasons why rules should be obeyed.
[He/she] [I] appear to be more concerned with own feelings than with our child’s feelings.
[He/she] [I] tell our child that we appreciate what the child tries or accomplishes.
[He/she] [I] punish by putting our child off somewhere alone with little explanations.
[He/she] [I] help our child to understand the impact of behavior by encouraging our child to talk
about the consequences of his/her own actions.
[He/she] [I] is/am afraid that disciplining our child for misbehavior will cause the child to not like
his/her parents.
[He/she] [I] take our child’s desires into account before asking the child to do something.
[He/she] [I] explode in anger towards our child.
[He/she] [I] is/am aware of problems or concerns about our child in school.
[He/she] [I] threaten our child with punishment more often than actually giving it.
[He/she] [I] express affection by hugging, kissing, and holding our child.
[He/she] [I] ignore our child’s misbehavior.
[He/she] [I] use physical punishment as a way of disciplining our child.
[He/she] [I] carry out discipline after our child misbehave.
[He/she] [I] apologize to our child when making a mistake in parenting.
[He/she] [I] tell our child what to do.
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______
______
______
______
______
______
______
______

______
______
______
______
______
______
______
______

41.
42.
43.
44.
45.
46.
47.
48.

______
______
______
______
______
______
______
______

______
______
______
______
______
______
______
______

49.
50.
51.
52.
53.
54.
55.
56.

______
______
______
______
______
______

______
______
______
______
______
______

57.
58.
59.
60.
61.
62.

[He/she] [I] give into our child when the child causes a commotion about something.
[He/she] [I] talk it over and reason with our child when the child misbehaves.
[He/she] [I] slap our child when the child misbehaves.
[He/she] [I] disagree with our child.
[He/she] [I] allow our child to interrupt others.
[He/she] [I] have warm and intimate times together with our child.
[He/she] [I] discipline our child first and asks questions later when he/she is fighting with others.
[He/she] [I] encourage our child to freely express (himself)(herself) even when disagreeing with
parents.
[He/she] [I] bribe our child with rewards to bring about compliance.
[He/she] [I] scold or criticize when our child’s behavior doesn’t meet our expectation.
[He/she] [I] show respect for our child’ s opinions by encouraging our child to express them.
[He/she] [I] set strict well-established rules for our child.
[He/she] [I] explain to our child how we feel about the child’s good and bad behavior.
[He/she] [I] use threats as punishment with little or no justification.
[He/she] [I] take into account our child’s preferences in making plans for the family.
When our child asks why (he)(she) has to conform, [he/she states] [I state]: because I said so, or I
am your parent and I want you to.
[He/she] [I] appear unsure on how to solve our child’s misbehavior.
[He/she] [I] explain the consequences of the child’s behavior.
[He/she] [I] demand that our child does/do things.
[He/she] [I] channel our child’s misbehavior into a more acceptable activity.
[He/she] [I] shove our child when the child is disobedient.
[He/she] [I] emphasize the reasons for rules.

Thanks!
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父母教养方式与维度问卷
亲爱的家长您好，
请您在签署了同意书后，在百忙之中抽出 20 分钟的时间填写这份问卷。感谢您对本研究的大力支
持。谢谢。
1. 您孩子的姓名：______________________
2. 您孩子的出生年份：

○2012

○2013

○2014

○2015

○2016

3. 您孩子的出生月份：
○1 月

○2 月

○3 月

○4 月

○5 月

○6 月

○7 月

○8 月

○9 月

○10 月

○11 月

○12 月

4. 您孩子的性别： ○男

○女

5. 您与孩子的关系: ○我是母亲

○我是父亲

6. 您的家庭年收入：
○少于 3 万

○3 万－6 万

○6 万－9 万

○9 万－12 万

○12 万以上

7. 请勾选出您的受教育水平, 和您配偶的受教育水平:
您的受教育水平:
○初中及以下
○高中（中专、职业技校）
○大专
○本科
○研究生及以上

您配偶的受教育水平:
○初中及以下
○高中（中专、职业技校）
○大专
○本科
○研究生及以上

8. 每题前面有2条横线，请参照下表中数字1-5所代表的频率(1) 选出您配偶对孩子表现出该行为的
频率，并把相应的数字填写在每道题目前的第1个横线上 (2)选出您对孩子表现出该行为的频率，
并把相应的数字填写在每道题目前的第2个横线上。如下表所示：1代表从不表现出该行为，5代表
总是表现出该行为。
配偶表现出该行为的频率:
1= 从不
2=
3=
4=
5=

偶尔
有一半的时间
经常
总是

我表现出该行为的频率:
1= 从不
2=
3=
4=
5=

偶尔
有一半的时间
经常
总是

［配偶］［我］
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
[配偶] ［我］
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______

63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

鼓励孩子向我或我的配偶倾诉烦恼。
常用惩罚来管教孩子，而不是讲道理。
知道孩子朋友们的名字。
觉得难以管教孩子。
在孩子表现好的时候给予表扬。
当孩子不听话的时候打屁股。
和孩子一起玩乐。
即使在孩子做出违背我们意愿的行为，也能够忍住不去责骂和批评孩子。
当孩子受伤或沮丧时，表达同情。
在没有充分地解释下，把孩子原本享有的特权拿走，藉以惩罚孩子。
溺爱孩子。
当孩子难过的时候给予安慰及谅解。

75. 当孩子行为不当的时候吵孩子。
76. 对孩子随和。
77. 容忍孩子去打搅其他人。
78. 在孩子参与一件活动之前，告诉孩子我们对他／她行为和表现的期待。
79. 通过批评和责备促使孩子进步。
80. 对孩子有耐心。
81. 当孩子不听话的时候抓住孩子。
82. 向孩子提出惩罚，但并不会真正地实施惩罚。
83. 能回应孩子的感受和需要。
84. 允许孩子对家规提出自己的意见。
85. 与孩子争吵。
86. 对自己管教孩子的能力有自信。
87. 对孩子说明他／她必须遵守规矩的原因。
88. 更在乎自己的感受，而不是孩子的感受。
89. 告诉孩子我们很赞赏他／她的尝试或努力。
90. 让孩子自己在一个屋子里待着作为惩罚，而不向孩子解释为什么这么对他／她。
91. 通过鼓励孩子讨论他／她自己行为的后果，来帮助孩子理解一些行为的影响。
92. 担心如果管教孩子太严厉，会导致孩子不喜欢自己的爸爸或妈妈。
93. 在要求孩子去做一些事之前，会顾及孩子的需求。
94. 对孩子发脾气。
95. 了解或关注孩子在学校的问题和情况。
96. 口头上说要惩罚孩子的次数多于实际上真正的实施惩罚的次数。
97. 通过拥抱，亲吻，和抱起孩子来表达情感。
98. 忽视孩子的不当行为。
99. 以体罚作为管教孩子的一种方式。
100. 在孩子做错事以后，才会采取管教措施。
101. 在教育孩子上犯错的时候，会跟孩子道歉。
102. 告诉孩子该做什么。
103. 当孩子因为一些事情吵闹不止，我会向他／她妥协。
104. 当孩子行为不当时，管控住孩子并与孩子讲道理。
105. 当孩子行为不当的时候，打孩子耳光。
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______
______
______
______
______
______
______
______
______
______
______
______
______

______
______
______
______
______
______
______
______
______
______
______
______
______

______
______
______
______
______
______

______
______
______
______
______
______

106. 否定孩子。
107. 允许孩子打断其他人。
108. 与孩子有一些温暖亲密的时刻。
109. 当孩子与其他孩子打架的时候，先惩罚孩子，然后再询问怎么回事。
110. 鼓励孩子即使在与父母意见分歧的时候，也要表达自己的想法。
111. 用奖励诱哄孩子，使他／她听话。
112. 当孩子未能达到我的要求，会责骂或批评他／她。
113. 鼓励孩子表达自己的想法，尊重他／她的意见。
114. 有一套严谨完善的规矩来管教孩子。
115. 向孩子解释当他／她表现出好的行为和坏的行为的时候，我们作为父母有怎样的感受。
116. 不讲道理地威胁孩子要惩罚他／她。
117. 当为家庭进行一些计划的时候，会顾及孩子的喜好。
118. 当孩子询问他们为什么必须服从的时候，对孩子回答说：因为是我说的，或者因为我是你
的父母，我想让你这样做。
119. 不确定应该怎样改正孩子的不当行为。
120. 向孩子解释他／她的行为的后果。
121. 强制要求孩去做一些事情。
122. 引导孩子改正自身的不当行为。
123. 当孩子不听话的时候推搡孩子。
124. 重视规矩背后的理由。

谢谢！
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Appendix B: Preschool-Setting Executive Function-Teacher Behaviors (PSEF-T)

Teacher Behaviors
Specific praise
Activity-related narration
Activity-related questioning
MetaModeling meta-cognitive or
cognitive
private speech
support
Appearing naive
Specific requests for children to
think/reflect, report, predict, or
remember
Language expansions
Open-ended questions/‘‘thought
experiment’’
Narrative expansions
Concept
development Following up
Requesting idea or category
generation
Asking for evidence
Gestural, visual, or symbolic
Environmentcues
or activityAssigning responsibility
structuring
Games or routines with rules
Memory game
Helping organize imaginary
play
Movement challenges
EFQuieter activities
enhancing
activities
Movement to music
Challenging puzzles
Cooking activity
Group storytelling
Total

Count

Note

Appendix C: Preschool-Setting Executive Function-Child Behaviors (PSEF-C)

Child Behaviors
Count
Note
Uses self or other as agent (nonfantasy)
Uses self or other as agent
(fantasy)
Mature
dramatic play Constrains self or other in role
Expanded scripts
Abstract symbol use
Resolving cognitive dissonance
Other types of meta-play
Task-relevant private speech
Talk about own thoughts
Talk about own knowledge
Talk about planning
Provision of rationale
MetaProvision of evidence
cognitive
Monitoring, controlling, or
language and
evaluating present activity
narrative talk
Verbal self-inhibition
Links to home or self
Links to outside world
Elaborated reporting
Prediction
Uses object as symbol (not in
Varied object dramatic play context)
play
Curiosity/function diversity
Generativity of uses
Total
Note: Each observation cycle is 7 min long: 5 min for observing and taking a detailed running
record (with child verbalizations and actions on one side of the page and those of the teacher
on the other), and 2 min for rating the engagement scale, taking notes on general impressions,
and making a decision about when and where to begin the next cycle.
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Appendix D: Picture Used in Self-ordered Pointing Task

1. Two pictures (two sets for demonstration trial)

2. Three pictures

3. Four pictures

4. Five pictures

5. Six pictures

6. Seven pictures

7. Eight pictures

8. Nine pictures
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9. Ten pictures
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Appendix E: The Dimensional Change Card Sort (DCCS) Script

Here’s a blue rabbit and here’s a red boat. Now we’re going to play a card game.
This is the color game. In the color game, all the blue ones go here (point to bin on
left), and all the red ones go there (point to bin on right).
Sort one card. See here’s a blue one, so it goes here (place it face down in correct
bin).
If it’s blue it goes here, but if it’s red it goes here. Now here’s a red one. Where
does this one go? (or do opposite of first card)
If correct: Very good! You know how to play the color game. If child points: Can
you help me put this red one down? (needs to be face down)
Let’s do another! (even if incorrect) For each card say: Here’s a red/blue one,
where does it go? Same type of card should not be shown back to back
Now we’re going to play a new game. We’re not going to play the color game
anymore. We’re going to play the shape game. In the shape game, the rabbits go
here (point to bin on left) and all the boats go here (point to bin on right).
Remember, if it’s a rabbit, put it here, but if it’s a boat, put it here. Okay? (no
practice)
For each card say: Here’s a rabbit/boat, where does it go? Same type of card
should not be shown back to back.
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